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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 
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ANTIPARASITIC TERPENE ALKALOIDS 



Technical Field 



The present invention relates to novel terpene alkaloids and their use as 
antiparasitic agents. The present invention also relates to an antiparasitic 
treatment which comprises a terpene alkaloid compound of this invention as 
an effective ingredient in an antiparasitic formulation. ■ 

l 

More particularly, the present invention relates to derivatives of the terpene 
alkaloid (1S,2R,4aS f 5R.8R,8aR)-2-(at^tyloxy)-8a-hydroxy-3 l 8^imethyl-5-(1- 
methylethenyl)-1 ,2,48,5,6, 7,8,8a-octahydronaphthalen-1-yl (2S,3aR,9bljl}-6- 
chloro-9b-hydro*y-5-methyl-1 ,2,3,3a,5,9b-hexahydropyrrolo[2,3-c][ 
2,1]benzoxazine-2-carboxylate. Processes for producing these compounds 
and pharmaceutical compositions comprising the same are also disclosed. 

i 
i 
i 

A further aspect of the invention is a novel binding assay which is used to 
assess the potential antiparasitic activity of these compounds by measuring 
how tightly they bind to membranes purified from parasite homogenates.| The 
affinity is calculated according to how readily the compounds of the present 
invention displace a radiolabeled, reduced analogue of 
(1 s,2R,4aS,5R,8R,8aR)-2-(acetyloxy>-8a-hydroxy-3.8-<llmethyl-5-(1 - 
methylethenyl)-1,2 r 4a T 5,6,7,8,8a-octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-memyl-1^,3,3a < 5 < 9b-hexahydropvrrolo[2,3-c][ 
2,1Jbenzoxazlne-2-carboxylate from these membranes. i 

i 

Certain terpene alkaloids, including (lS,2R,4aS,5R,8R.8aR)-2-(acetyloxy|)-8a- 
hydroxy-S.S-dimethyi-S-tl-methylethenyiy-l^^a.S^J.S^a- j 
octahydronaphthalen-1 -yl (2S ,3aR,9bR)-6-chloro-9b-hydroxy-5-m^thyl- 

1,2.3,3a,5,9b-hexahydropyrrolor2,3-cl[ 2,1]benzoxazine-2-carboxylate vrhich 
can be isolated from the fermentation broths of certain microorganismsi, are 
known to possess anthelmintic, ectoparasiticidal and insectlcidal activity with 
utility in animal and human health, agriculture and horticulture (See 
95/19363 and UK 2240100 respectively). 
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However, when admired to M animaU, M In vivo 

»ound to be tee tow as to commercial development : . 

Su.pr.sWy. we have found certain lerpene alKaloid derives possess 

and thus are eflecuve aa antip— agents >n 
presen. invent thus proves compounds mat are effect™ aa m*m+» 
agents tor use In animals and humans. 

■to. compounds of me present Invention may be formed by synthetic 

ZZL - <-^- s - 5R ' 8R8aRV2 - ( T°^ryT 

(2S.3aR,8bR>6-cbloro-9b-hydroxy-oHnethyM,2.3.3a.S,9b- 
hexahydropyrmW.S-cH 2 , 1l ban 2 oxa*a- 2 -carboxy tate . The compounds of 
TZZ show sc«v«y against insects, posts, aoan, free living nem^ as 
and sndo- and ecto-parasites afflicting animals. 



The 



present Invention provides a compound of formula (I): 




(1) 



or a 
wherein 



pharmaceutic*.* or veterlnartly acceptable sen or soivete thereof. 
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R 1 is H, C^Cs alkyl, Cz-Cs haloalkyl. Cz-C* cycloalkyl, Cz-Ce alkenyl, Ca-C* 
alkynyl. aryl or -OR 4 , said CrC e alkyl, C*-C fl cycloalkyl and aryl^being 
optionally substituted by one or more substituents selected from COOR 13 , . 
-OCOR 12 . -OCOOR 13 and -OCONR 12 R 12 and said Cz-C* alkenyl and C±C 6 
alkynyl being optionally substituted by one or more halo; 

| 

R 2 is Ci-C 6 alkyl, C2-C6 alkenyl. or a 5- or e-membered aromatic or non- 
aromatic heterocycle containing one or more atoms selected from N, O and S. 
said C n -C e alkyl being optionally substituted by one or more substitutes 
selected from 

-NR 5 R a , -CONFER 6 . -OR 12 , -OCOR 12 , -OCOOR 12 . -OCONR 12 R 14 , -NOR 7 and 
halo, said Cz-Ce alkenyl being optionally substituted by one or more 
substituents selected from halo and -COOR 13 and said 5- or 6-membered 
aromatic heterocycle containing one or more atoms selected from N, O and S 
being optionally substituted by one or more substituents selected from Ci-C 8 
alkyl and aryl; 

R 3 is H, halo, aryl. Cz-Ce alkenyl. Cz-Ct alkanoyl, or a 5- or 6-memb^red 
aromatic heterocycle containing one or more atoms selected from N, O artd S; 

R 4 is Ci-Cz alkyl. Cz-Ce alkenyl or Cz-Ce alkynyl, each optionally substituted by 
one or more halo, or -OC(0)OR B where R a is Ci-C 6 alkyl; 

R 5 and R" 

either, when taken together with the nitrogen atom to which they are attached, 
represent a saturated, partially unsaturated or aromatic, mono-, bi- or tricyclic 
heterocycle of up to 16 atoms optionally containing 1 or more additional 
heteroatoms selected from O, N and S, said heterocycle being optionally 
fused to a benzene or pyridyl ring and optionally substituted (including the 
optional benzene or pyridyl ring) by one or more R 8 and optionally substituted 
(including the optional benzene or pyridyl ring) on any aromatic ring therepf by 
-NR 15 R 16 , with the proviso that the heterocycle may not contain an -NH- 
group; 

BEST AVAILABLE COPY mmmmmiLM™ 
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or 

- and are ear* *° m R ^ *^t° S . 

R ana w nR io <-_c 7 alkarroyl, aryl, -OK - 

COOR 13 . -CONR R aui ' c being 

su bs«tuted by OR« or Mo. add aW an * 
opB0 n* subsWufcd by one or more R» ** *>« « 

^ * ~ saturated or unsaturated nng of tram o «* , 
optionally fused to a saturated ° r ^ ring ^ 

opti0 na,ly containing one or mo. O, N or S atom ^ ^ 

optionally substituted by one or more C-C aikyl 
r* is h or -CH 3 . R e »s not C-C 6 alkyl; 

,„ , r -C alkenyl Ca-Ce alkynyi or aryl, said alkyl being 
< R 7 Is Ci-C« alkyl, C 2 -Ce alKenyi, 

optionally substituted by aryl; 

. «9 D io or 9 -OR 10 COR 9 , COR 10 ] -O- 

(& X 4 aW>R^C^.3n<enyi.-OR' ; ^.-SR_S° 5 • _ 

.OCOOR" -OCONR ,2 R". -CONR"OR", -CONR ' . 

^OOR" - N R«CO N R«R". COOR". -COrt". - « 
NR COOR , "K CrCalM be'"9 optionally 

cyctoalkyl being optionally substituted by aryl.saia . ^^iKyi R 8 . 

NR W -NK-COOrt". -NR'WW -COR or hato. 
halo or aryl; 
R 9 is 

haloalkyl.C3-Cecycloalkyl.-OR ink rs 
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I 
I 

I 

(b) a 4- to 8-membered saturated heterocycle containing one or more attorns 
selected from O and S and optionally fused to a benzene ring, said saturated 
heterocycle being optionally substituted (including on the optional benzene 
ring) by one or more substituents selected from Ci-C 6 alkyl and Qj-Ca 
cycloalkyl; j 

R 10 is aryl optionally substituted by one or more substituents selected from O- 
Ca alkyl. C,-C 6 haloalkyl, -OR 13 , -NR 12 R 12 , -COzR 13 , cyano or halo Jand 
optionally fused to a saturated or unsaturated ring of 5 or 6 atoms, optionally 
containing one or more O, N or S atoms, said fused ring being optionally 
substituted by one or more C1-C6 alkyl; 

R" is H, d-C a alky' or Cr-Ca cycloalkyl; 

i 

each R 12 is independently H, Ci-C 6 alkyl, d-Ca haloalkyl, C 3 -C a cycloalkyl or 
aryl, said Ci-Ca alkyl being optionally substituted by aryl; 

each R 13 is independently Ci-C 6 alkyl, Ci-Ca haloalkyl, C 3 -Ca cycloalkyl or 
aryl, said Ci-Ce alkyl being optionally substituted by aryl; 

R 14 is Ci-Ce alkyl, Cg-C^ cycloalkyl or aryl, said Ci-C 8 alkyl each optionally 
substituted by aryl or -NHaryl; 

R 13 and R ie are either each independently selected from H, Ci-Ce alkyl and 
Cs-Ca cycloalkyl or, when taken together with the nitrogen atom to which they 
are attached, represent a 3- to 8-membered ring optionally containing one! or 
more additional heteroatoms selected from O and S; and 

'aryl' means phenyl or naphthyl; j 

with the proviso that when R 3 is H and R 1 is methyl, R 2 is not isopropenyl.j 

j 
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R' Is ft-C, alkyl, Ci-Ca alkenyl, ft-C« arcynyi, 
C, alkenyl or Oft-ftalkynyl; and 

* „ a thiazole rino option* * * * ' 

flrou p optional aubstltuted by one or more halo. NR . 
B' ami R 8 may bo taken together to represent a nn B of up to 7 
1™ opttorJly oxypan or may Pa W^-f* 

ZL Lm H or Ci to ft cyctoalk* "NOR 17 R" ma, Pa 

ae.ao.ad from ft to ft, ft to ft alkynyl or ft to ft alkenyl. , 



A mora p^arrad pmup of oompounda of tormuto 0) I. 
R 1 la -CH 3 . -O-allyl or -O-propargyi; 

p. „ 2 ^ykhiazoM-yl. iaopropyt. plperaztnyl. t.^uoroProban- 
1 t^oprop-2-y. mamy. ox»ne. 1-o*,prop-2-y pmpa,yl »r 

,^pU* -W «.ma. VN-mo^.ktopmp-2-y.. 1 W*>- 

2-yi, i,i-difluoroprop-2-yl; 



r 3 , R 4 and R 5 are H; 



P^lady Purred ^J^J^Xfc 
compounds of formula (I) where R 3 . R 4 . and R all are H. , 

as Indicated below: | 



CH 3 



R2 = 



2-EthyltniazoM-yl, isopmpy' 



CH 3 



CH 3 



CH3 



1 ^-difluoropropen^-yl 



l-oxoprop-2-yi methyl oxime 



T^xbprop-2-yl propargyl oxime 
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1-oxoprop-2-yl allyl oxime ; 


CH 3 


isopropyl 


CH a 


1 -N-morpholinoprop-2-yl 


CH 3 


1-fluoroprop-2-yl 


CH 3 


1,1-difluoroprop-2-yl 


CH 3 


piperazin-1-yl (optionally 4- 
<%uh<tltLited with Ci-Cr alkyl, 
ohenvl benzvi each of which 
arouDs may optionally be halo- 
substituted by up to 3 halo 
atoms 


Opropargyl 


isopropenyl 


Opropargyl 


Isopropyl 


Oaliyl 


isopropyl 



In the above definition, halo means fluoro, chloro, bromo or iodo. 

The compounds of formula (1) may contain one or more chlral centres 'and 
therefore can exist as stereoisomers, i.e. as enantiomers or diastereoisomers, 
as well as mixtures thereof. The invention includes both the individual 
stereoisomers of the compounds of formula (I) together with mixtures thereof. 
Separation of diastereoisomers may be achieved by conventional techniques, 
e g. by fractional crystallisation or chromatography (including HPLC) of a 
diastereoisomeric mixture of a compound of formula (I) or a suitable sgjlt or 
derivative thereof. An individual enantiomer of a compound of formula (I) imay 
be prepared from a corresponding optically pure intermediate or by resolution, 
either by HPLC of the racemate using a suitable chiral support or, w|here 
appropriate, by fractional crystallisation of the diastereoisomeric salts foijmed 
by reaction of the racemate with a suitable optically active acid. j 

I 

Also included in the invention are radiolabeled derivatives of compounds of 
formula (I) which are suitable for biological studies. 
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The ph-MMMfc veterinanly and MM*-* - 
compos of formula (!) are. *» example, non-to»c a.- add«nn .0* 
Wed « Inoraen* acds such as hydrochlonc. ***** 

For a review of suitable sate, sea J. Pharm. Sci.. 1977. 66, 1 . 

,n a further aspec*. the present Invention provides presses rer|«he 
preparaUon of a compound of formula (,). or a pharmaceutics!.* vetertnartV « 
preparaso phamaoeutfcally, vetennerity or 

agriculturally acceptable sa» thereof, or a pn« 

aaricuKurally acceptable sCvate (ine.oding hydrete) of e,ther en«y. as 
illustrated below. 

,t van, be appreciated by pereons s«ed ,n the art Otat wlthln certain^ .he 
processes descnbed. the order of the static steps employed may be 
arted and w... depend m on factors such as the «»~«™ 
functtona. groups present in a pan.cu.ar substrate, the «^«*> 
.ntermediates. and *e pre.ec.lng greup strategy (if any) to be adopted. 
Cte ny such factere «. a*o .mluence the choice of reagent for use I, the 
^Tt** steps. It vrt, also be appreciated that venous standard 
ZZL or funalona, greup Interconverelons and ban^ons .„ 
certain compounds of formula (I) will previde other compounds of fomrato » 

Regarding the use of the compounds of the Invention In humans, there is 
provided; | 

a pharmaceutical parasitical compost composing a compound of ioj** 
ro or a phamtaceutfoa.y acceptabie saK thereof, or a phamtecetil.^ 
aLptable solvate of ettter entty. tegemer v*h a phamtaceuticelly acceptebte 
diluent or career, vmich may be adapted for topical administration; , 

a compound of fomtula (I). or a pharmacsutfcally acceptebte sal. thereof, jar a 
pba-raaceutlcally acceptebla aoNate of e«her endty. or a pharmaceutical 
cornposwon containing any of the foregoing, for use as a medicament 
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5 

the use of a compound of formula (I), or a pharmaceutical^ acceptable salt 
thereof, or a pharmaceutically acceptable solvate of either entity, or a 
pharmaceutical composition containing any erf the foregoing, for the manufacture 
of a medicament for the treatment of a parasitic infestation: 

i 
i 

and a method of treating a parasitic infestation in a human being which 
comprises treating said human being with an effective amount of a compourJd of 
formula (I), or a pharmaceutically acceptable salt thereof, or a pharmaceutically 
acceptable solvate of either entity, or a pharmaceutical composition containing 
any of the foregoing. 

With respect to their use in non-human animals, the compounds of the 
present invention may be administered alone or in a formulation appropriate 
to the specific use envisaged, the particular species of host animal being 
treated and the parasite involved. The methods by which the compounds 
may be administered include oral administration by capsule, bolus, tablet or 
drench, topical administration as a pour-on, spot-on, dip, spray, mousse, 
shampoo or powder formulation or. alternatively, they can be administered by 
injection (e.g. subcutaneously, intramuscularly or intravenously), or as an 
implant. 

Such formulations are prepared in a conventional manner in accordance jwith 
standard veterinary practice. Thus capsules, boluses or tablets may be 
prepared by mixing the active ingredient with a suitable finely divided diluent 
or carrier additionally containing a disintegrating agent and/or binder such as 
starch, lactose, talc or magnesium stearate, etc. Oral drenches are prepared 
by dissolving or suspending the active ingredient in a suitable medium. F our- 
on or spot-on formulations may be prepared by dissolving the active 
ingredient in an acceptable liquid earner vehicle such as butyl digol, liquid 
paraffin or a non-volatile ester, optionally with the addition of a voatile 
component such as propan-2-ol. Alternatively, pour-on, spot-on or s^ray 
formulations can be prepared by encapsulation, to leave a residue of aftive 
agent on the surface of the animal. Injectable formulations may be prepjared 
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u , ™ nf . sterile solution which may contain other sutKaances.- 
In the tarm of a sterile sow ^ bloo d. 

axampte enough setts or eluccse »o make ^he so u, 

M such as P^-one £ ^ 

riicssolvina or suspending the acuve » iy 
prepared by dissolving o h . the 

such that the final formulation contains from 0.01 to iu/o , 
active ingredient 

to 10mg per kg. 

M an — - — ^^^0^^ 
feedstuff and for this purpose a concentrated feed additive 

prepared for mixing with the normal animal feed. 

Th a compounds - the tnven.n are «* ^TTST^ 
particular utilfty as ectoparasites, msectao 

acaricides. | 

by a^up rf P aras W o^ries^a^aWes ^ 
cause severe economic losses in swrne. sheep, horses ana 

SSSDS ^ wtasm, £«*d*. EnSsi2to!a i 
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i 

which are found in the blood or other tissues and organs such as filarial 

worms and the extra intestinal stages of Stronavloides and Trichinella, * 

! 
I 

The compounds are also of value in treating ectoparasite infections including 
in particular arthropod ectoparasites of animals and birds such as ticks, mites, 
lice, fleas, blowfly, biting insets and migrating dipterous larvae which can 
affect cattle and horses. 

The compounds are also insecticides active against household pests such as 
cockroach, clothes moth, carpet beetle and the housefly as well as bbing 
useful against insect pests of stored grain and of agricultural plants such as 
spider mites, aphids, caterpillars and migratory orthopterans such as locusts. 

Therefore, according to a further aspect of the invention, there is provided a 
veterinary or agricultural formulation comprising a compound of formula (0, or 
a veterinarily or agriculturally acceptable salt thereof, or a veterinarily or 
agriculturally acceptable solvate of either entity, together with a veterinarily or 
agriculturally acceptable diluent or carrier. Preferably, the formulatioin is 
adapted for topical administration. 

The invention further provides a compound of formula (I), or a veterinarily or 
agriculturally acceptable salt thereof, or a veterinarily or agriculturally 
acceptable solvate of either entity, or a veterinarily or agriculturally acceptable 
formulation containing any of the foregoing, for use as a parasiticide. 

It also provides a method of treating a parasitic infestation at a locus, vfhich 
comprises treatment of the locus with an effective amount of a compound of 
formula (I), or a veterinarily or agriculturally acceptable salt thereof, jor a 
veterinarily or agriculturally acceptable solvate of either entity, or a veterir arily 
or agriculturally acceptable formulation containing any of the foregoing. 

Preferably, the locus is the intestine, skin or fur of an animal. 

i 

| 
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rivin and/or cure - — — - 3 6 *t 

Treatment thus also includes palliative care. 



as 

ion. 



Compound evaluation < «h 1 »i f w_ 
The* «, assaytormeasummen, of compounds^ 

Lthyto«heny.>1.2.4a.5. 6 7,8,3a^^^ 
ch tero -9^hydr 0 xy-5-m B thy|.1^3.3a.5.9b*e X ahydropy n ol 0 [2,^l[ 

2 Ubcnzoxazma-2-cartx.xytata from fly haad P, membranes represents . 
another aspect of the invention and was performed as follows. 

Nova, anffparaaflfo compounds can be Idenfifled tap* uafns a 

a588y that measures the displacement of'H.-MM 1S .^W^ 

Z^cetytoxy^a-hydmxy-S.M^^ 

1 233a.6,9^exahydropyno l of2,3^2, 1 lbenzoxaz,ne. 2 .ca I ^ylata^ m fly 
need ft membranes. This assay can be used to measure Ki vetoes and 
.nereb, identify structure acdvtty retoflonshlpe. .. can also be used as a hrgh 
.hroughput screen (tesfln 9 syntheffc smafl molecules or natural P"*«* 
9 ene ra .ed by mlcmorganlsm tennentaflon, to Wanffly novef cbemroa. enUtfs 
with antiparasitic activity- 

To prepare fly head P 2 membranes, La* series* pupae (or any other 
insect pes,) aro batchad k, an insectory and — *« " 
The flies are shaken In a sieve and .ray unit to separate the bodies tamt£ 
neadsMngs/lege. A smaller diameter slave men separates me heads «n 
wtngs and ,e 8 s. The stove dlametors are dependent on the «, of me Area 
being harvested. The Ay heads are then used to prepare the P, membrar*. 

The fly head membrane Is prepared In buffer consisting of SOmM HEPES 
PH7A containing e cocktai. of proteose inhibitors (Boehrfnger Mannheim 
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Complete®). All steps are carried out on ice or at 4°C. The fly heads are 
homogenised in 5-10 volumes of buffer at 30 000 rpm using a Polytron j 
homogeniser. The homogenate is then spun in a centrifuge at 1000 x g for 10 
minutes and the supernatent filtered through gauze. The filtered supernatant 
is then spun at 20 000 x g for 1 hour and the P2 membrane pellet 
resuspended [n buffer and stored in aliquots at -B0°C. j 

To measure binding of 3 H-dihydn>(lS,2R,4aS f 5R,8R,8aR)-2-(acety]oxy)-tia- 
hydroxy-3.8-dirnethyl-5-(1-methylethenyl>-1,2.4a.5.6.7 P 8.8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- | 
I^.S.Sa.S^hexahydropymolop.S-c]! 2,1]benzoxazine-2-carboxylate to the 
fly head P 2 membranes, 400^1 of protein at a concentration of 0.5mg/ml. is, 
added to a deep well plate, containing 3 H-dihydro-CJ-12662 giving a final 
concentration of 1 nM of the radioactive ligand. Control wells also contain 
either buffer or 5x1 O^M (1 S,2R,4aS,5R,8R,8aR)-2-<acetyloxy)-8a-hydroxy- 
3,8-dimethyl-5-(1-metbyletnenyl>-1 f 2,4a l 5,6J,8 l 8a-octahydronaphthalen-T-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1 ,2,3,3a,5.9b- 
hexahydropyrrolo(2,3-c][ 2,1]benzoxazine-2-carboxylate (final concentration). 
Other wells contain the compound of interest serially diluted in 5 fold dilutions 
from 5x10" 6 M. For a high throughput screen, compounds are added at one 
concentration only to allow rapid screening of large numbers of compounds. 
The assay plate is incubated at 30°C for 90 minutes. The plate is then 
harvested onto glass fibre filters (pre-soaked in 0.5% Triton X-100) on a 
filtration manifold and rapidly washed under vacuum with 5 x 1ml washes of 
50mM HEPES containing 0.25% Triton X-100. After drying, the radioactivity 
bound to the filters Is measured using melted solid scintillant in a scintillation 
counter. Serially diluted wells are plotted as binding (counts per minute) vs. 
log™ (competitor concentration) and Ki values (Kd=7nM) calculated and j 
compared to (IS^R^aS.SR^R.eaR^^acetyloxy^Ba-hydroxy-S^dimetrpyl- 
5-(1-rnethylethenyl)-1 f 2 f 4a,5A7A8a-octahydronaphthalen-1-yl 
(2S,3aR,9bR)^-chloro-9b-hydroxy-5-methyl-1 ,2.3>3a ,5,9b- 
hexahydropyrrolo[2 t 3-c]t2,1]benzoxazine-2-<:arboxylate. In a high throughput 
screen, compounds showing >70% inhibition of 3 H-dihydn> 
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(1S.2R,4aS.5R.8R8aR>2Kac^^ 

methytethenyfM ^a.S.e.y.e.^ctahydronaphthalen-l-yl (2S.3aR,9bR)^ 
chlo^9b-hydroxy-5-methy1-1,2,3 l 3a,5,9b^ e xahydropyTTolo[2>c]l 

2 ,l]benzoxazine-2-carboxyiate binding are active. 



i ^tmmerrts us e* to acquire characterising data 
Nuclear magnetic resonance (NMR) spectra, data were obtained using Varian 
.nova 300, Varian .nova 400, Varian Unttyplus 400, Bruker AC 300 MHz, 
Bruker AM 250 MHz, or Varian TOO MHz. spectrometers, the observed , 
chemical shifts (5) being consistent with the proposed structures. Mass 
spectra. (MS) data were obtained on a Rnn.gan Massiab Navigator a Rsons 
.ristrumentaTric 1000, or a Hewlett Packard GCMS system mode. 5971 
spectrometer. The ca.culated and observed ions quoted refer to the isotop.c 
composition of lowest mass. HPLC means high performance .iqu,d 
chromatography. Room temperature means 20 to 25'C. 

c a p preparations 
Wherever appiicabie the hydrochloride salt can be prapared by 
produ ct in a mixture of methanol : athar (1 *) and adding hydrcgen chionde (1 
M ao,utton in diethy. ether, 2 eg.). The mixture Is concentrated » vac* id 
give the hydrochloride satt. 

Simitar*, other salts such as trifluoroacebc add salts and acetic acid saltern 
be prepaid by dfcsoivtng <ba preduc, in a suKabie solvent such as 
acetate or methanol and adding .ha conasponding add (2 eg). Tha rea^jbon 
mixture can then be concentrated In vacuo to give the desired salt 



gteranrihamistrv ! 
A„ stereoisomers of R? are within me scope of this invention, except wiW 
specially described. Tha R> subadtuem may Include single diastereonrere 
as well as mixtures of stereoisomers. ; 
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Generic Procedures 
Generic Process A 

Methanol (3 ml) was added to the corresponding amine (0.39 mmol,. 1.5 
equiv.). which was placed in a Stem 1 * Reaction Block. In those cases wfiere 
the amine was an ammonium salt, triethylamine (55 I, 0.4 mmol) was added. 
A solution of 2-{(1S,2R,4aS r 5R,8R,8aR)-2-(acetyloxy)-8a-hydroxy-3,8- 
dimethyl-5-[1-methyl-2-oxoethyr|-1,2,4a,5 I 6,7.8.8a-octahydronaphthalen-1 i -yl} 

3-(1 ,1 -dimethylethyl)(2S,3aR,9bR)-6-chloro-9b-({t(1 ,1 - 
dimethylethyl)oxy]carbonyl}oxy)-5-methyM,2.5.9b-tetrahydropyrrolo[2,3- 

c][2.1]benzoxazlne-2,3(3aH>dicarboxylate (Preparation 130, 200mg. 0.26 

mmol) in methanol (2 ml. analytical grade) was added, and ihe reaction 

mixtures were stoppered with a rubber septum and stirred for 5 hourjs at 

ambient temperature. Borohydnde on Amberirte® IRA400 (200mg, 0.5 mmol) 

was added and the mixture stirred at room temperature for 1 B h. The reaction 

mixture was then filtered through a filter cartridge (Isolute™, 6 ml), the resfdue 

washed with methanol (2 ml), and the filtrate concentrated under a streajn of 

nitrogen. To the resulting crude product was added hydrogen chloride (4 N 

solution In dioxane, 2 ml), the mixture was agitated on an orbital shaker for 10 

i 

min, transferred to a hot plate (50 °C) and concentrated under a stream of 
nitrogen for 40 min. Triethylamine (20% v/v in dichloromethene, 2 ml) [was 
added and the mixture was concentrated under a stream of nitrogen, followed 
by addition and evaporation of triethylamine (20% v/v In dichloromethlane, 

2ml). The crude reaction product was then dissolved in a acetonitijle : 

i 

i 

I 
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dMMM. (4:1. 1 puM >V 

cHromatography (Gn S on system 10 x 150 mm Phenomena* ^ 
5 column) using a 0.1% aqueous trifluoroacetic acid : acetone gra^n 
(95:5 to 5:95). Evaporation of the e.uant In a Genevac system gave the final 



5 
(? 

product 



re^if^rir. Process B 

To me conespondlng amine (0.33 « «**•> was ^ « ^ °* 
2 ^S^,4 a S. S R8R. 8aR mac 8t ^H. a *ydn>^,Mi^yHH1- 

me «,yl-2-o>«> e myll-l,2,4a,5.6.7.8.8^ctahydronaphthai e n-1-yl} 3££ 

ZJ> In dlenkHomelnane (2 mt>. m those cases where 
—urn sat ff» I " "™*> .«* ^ 

ZZZ^ <* "o. — « - —.*> - — * an r 

mM ure wa. sdned In a Stan,* reaction b,ocK fdr 18 n. The * 

wKh dlehtoromelhane (4 ml, and water (2 m.) and ^ 
20 m ,n. The layers w«e sepa ra .ed by maan, of a filer cadndge w* . 
^phoWC* (vVhelman 12 ml 1PS *>er *•«■«« •»* 
,L»t«i under a swam of nltmgen. To the resulting orude productive 

agitated on an orNta. shaker for 10 n*. transfemad to a hot plate (50 Cj, and 
ran^u^aa^efn^nn,^™,.^^^. 

ofchlo.ome.hane. 2 ml, -a added and the mixture ***** un^era 
Mm of nitrogen, followed by addition and evaporation of M*er 
r yLnlne v,v .n ^hloromathana. 2 ml, The crude ree*n jj- 
^ then diaaotved In a acetonitdie : dlmethylsulfoxtde mriu. (4.1 .1 mfl and 
purged by equated preparadve liquid chromatography (Gtleon syslemjiOx 
Z mm Phenomena MageHen C18 5 column) ua.n 9 a 0.1% «H» 
,11— « aold : aeetonadle — « < •» to S « 5 >' e^* 0 " 1 "" 
eluanl In a Genevac system gave the final product. | 
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Generic Process C 



A solution of (1S,2R,4aS t 5R,8R,8aR)-2-(acetyloxy)-8a-hydroxy-3,8-dimetriyl- 
5-[1-methyl-2-oxoethyl]-1 r 2,4a.5.6,7,8,8a-oetahydronaphthalen-1 -yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methy1-1 .2,3,3a,5.9b- 
hexahydropynx)lo[2,3-c][2,1]benzoxazine-2-carboxylate (Preparation 141, 21 
mg f 0.0375 mmol), the amine (0.1 mmol). tetramethylammoriium 
triacetoxyborohydrlde (26 mg, 0.1 mmol), triethylamine (20 I 0.15 mmol) in 
l-methyl-2-pyrrolidinone (0.9 ml) was shaken at ambient temperature for 18 h. 
The reaction mixture was then directly injected onto the HPLC column for 
purification using a 0.1% aqueous trifluoroacetic acid : acetonitrile gradient 
(95:5 to 5;95). The purified product was obtained after evaporation of the 
solvents in a Genevac system. 

Autopurification was carried out using a Gilson HPLC system using a 
Phenomenex Magellen® 150mm x 10mm 5 ODS column at ambjent 
temperature. Elutlon was by gradient formed from 0.1% aqueous 
trifluoroacetic acid : acetonitrile (95:5 to 5 : 95) over 12 min. The products 
were detected by UV at 215nm. All fractions from autopurification were 
analysed by loop injection into a Micrornass "Platform LC <3> single-quadrupole 
mass spectrometer with APCI probe. 



Generic Process D 



To a solution of 2-{(1S l 2R,4aS,5R I 8R,8aR)-2-(acetyloxy)-8a-hydroxy-3 p 8- 
dimethyl-5^1-methyl-2<)xoemyn-1,2 f 43,5,6,7,8,83-0013 hydronaphthalen-l[-yr> 
3-<1 ,1-dimethylethyl) (2S,3aR,9bR>6-chloro-9b-({K1 ,1- 

dimethylethyl)oxy]carbonyl}oxy>5-memyl-1.2,5,9b-tetrahydropyrroloI2,3- 
c)[2,1]benzoxazine-2,3(3aH)-dicarboxylate (Preparation 160, 200 mg, b.26 
mmol) in methanol (5 ml) was added the corresponding primary amine (0.52 
mmol, 2 equiv.). Triethylamine (80 I, 0.58 mmol) was added in those cases 
where the amine was an ammonium salt The reaction mixture was stirred for 
18 houre at ambient temperature in a Stem® reaction block. Then borohydride 
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on Amberlite® IRA400 (Aldrich, 2.5 mmol/g resin, 150 mg, 0 38 mnd)^' 
added and the stirring continued for 2.5 days. The reaction mixture Was 
filtered using a disposable filter cartridge (6 ml) and the residue rinsed Wfth 
methanol. 4-Benzyloxybenzaldehyde, polymer-bound (Aldrich, 2.8 mntol/g 
resin, 180 mg, 0.5 mmol) was added to scavenge excess amine and the 
reaction mixture then stirred for 18 h at mom temperature. The rea<ttion 
solution was filtered using disposable filter cartridges (6 ml), the residue 
rinsed with methanol and the filtrate concentrated under a stream erf nitrogen. 
The crude product was dissolved in dichloromethane (20 ml). Of this reaction 
mixture (5 ml) was added to anhydrous pyridine (8 I, 0.10 mmol) and the 
corresponding acid chloride (0.1 mmol, 1.5 equlv.) added and the reaction 
stirred at room temperature for 3 hours. The solvents were evaporated under 
a stream of nitrogen. To the resulting crude product was added hydrogen 
chloride (4 N solution in dioxane, 2 ml), the mixture was stirred at room 
temperature for 45 min. transferred to a hot plate (50 °C) and concentrated 
under a stream of nitrogen. Triethylamine (20% v/v in dichloromethane. Jj ml) 
was added and the mixture was concentrated under a stream of nitrogen. The 
crude reaction product was then dissolved In acetonitrile : dimethylsulfo,xide 
(8-1 1 ml) filtered using a Whatman HPLC filter and purified by automated 
preparative liquid chromatography (Gilson system, 10 x 150 mm Phenomena 
Magellan C18 5 column), using a 0.1% aqueous trlfluoroacetlc ackJ : 
acetonitrile gradient ranging from 95.5 to 5:95. Evaporation of the eluant In a 
Genevac system gave the final product. 

Generic Process E 

To the solution of 2^ia.2K4aS.5R I aWal^2<ac^loxy)^^iox3^^ 
dimewyl^[1-methyl^^ 

M1.1-dimethy.ethy.) (2S,3aR.9bR>6-ch.oro-9tXafl.1- 
dimethylethylJoxylcarbonyOoxyVS-methyl-l ) 2,5,9D-tetrahydropyrrolo[2,3- 
c]l2,1]ben 2 oxazine-2,3(3aHXiicarbox y i a te (Preparation 160, 100 mg, (0-13 
mmol) in methanol (2 ml) was added the corresponding amine (0.52 mmol. 4 
equlv.). and the mixture stirred at room temperature for 18 h. Borohydridja on 
Amberlite® IRA400 (Aldrich, 2.5mmol/g resin. 77 mg. 0.19 mmol) was aided 
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and the mixture agitated with an orbital shaker at room temperature for ifo h. 
Then benzyloxybenzaldehyde, polymer-bound (Aldrich, 2.8 mmol/g resin, '460 
mg, 1.29 mmol) was added to scavenge excess amine and the reaction 
mixture was shaken for 18 h. The reaction mixture was filtered, the residue 
was washed with methanol and the filtrate concentrated to dryness under a 
stream of nitrogen. A solution of the crude product (0.064 mmolj) In 
dlchloromethane was placed into a 48-well-plate (Flexchem Synthesis Block), 
and polymer-bound N-methylmorpholine (3.0 mmol/g resin, 32 mg, Oj096 
mmol) was added by means of a dispensing plate. The corresponding acid 
chloride (0,16 mmol, 2.5 eq.) was added and the reaction mixture shaken at 
room temperature for 18 h. Polymer-bound fr?s(2-am[noethyl)amine 1 (4.8 
mmol/g resin* 41 mg, 0.2 mmol) was then added with a dispensing plate ;and 
the mixtures shaken at room temperature for 18 h. The reaction mixture was 
then filtered into another 48-well-block and the filtrates concentrated undler a 
stream of nitrogen. The crude residue was dissolved in hydrogen chloride, (1 
M solution in acetic acid, 0.5 ml), shaken at room temperature for 1 hour,and 
then concentrated to dryness under a stream of nitrogen. The crude reaction 
product was then dissolved in a acetonitrile (1 ml) and purified by automated 
preparative liquid chromatography (Gilson system, 10 x 150 mm Phenomenex 
Magellen C18 5 column), using a 0.1% aqueous trifluoroacetic acifi : 
acetonitrile gradient ( 95:5 to 5:95)- Evaporation of the eluant in a Genevac 
system gave the product 

i 

Generic Process G 

To a solution of (2R)-2-[(1R,4R,4aS,5R,6R>5-({[(2S l 3aK9bR)^hlorb-3» 
(1(1 , 1 -dimethylethyl)oxy]ca rbonyl}-9b-({[( 1 , 1 -dimethylethyl)oxy]carbonyl}oxy> 
5-methyl-1 l 2,3,3a > 5,9tHhexahydropyrrolo[2,3-c][2 I 1]benzoxazin-2- 
yQCTrbonylloxyhe^acetyloxyMa-hydroxy^J-dimethyl-I^.S^^a.S.e^a- 
octahydronaphthalen-1-yl]propanoic acid (Preparation 181, 200 mg, 0.25 
mmol) in dichloromethane (2 ml) was added 1-hydroxybenzotriazole (Ald^ich, 
58 mg, 0.38 mmol) and 1 -(3-dimethylaminopropy[)-3-ethylcarbodiimide 
hydrochloride salt (96 mg, 0.5 mmol), and the mixture was stirred at rbom 
temperature for 0.5 hours. The reaction mixture was added to a solutlojn of 

the corresponding amine (0.38 mmol) in dichloromethane (2 ml) and stirred at 

i 



[0060805 14-Febr03 04:40 | 
J 

i 



14/02 '03 16:28 FAX 0113 243 0446 



UDL LEEDS 



20 



DOC RECEPTION 



©025/045 



mom temperature for 36 hours. The reectlon miaure was diluted |*h 
dTchloromethane (2 m» and water (7 ml) and stirred vigorous* for 45 mm. 
The layers were separated by means of a filter cartridge wtth a hydrophobrc 
H (Whatman 12 ml 1PS filter media), and the organic filtrate concentred 
under a stream of nitrogen followed by drying m vacuo. To a solution of, the 
crude product m dioxane (1 ml) was added e hydrogen chlodde (4M eolaUon 
in dloxane solution, 2 ml) and Ihe reaction mixture was stirred at room 
temperature for 26 mln. The reaction mixture was concentrated under a 
stream of nitrogen for 40 min (hotplate 50«C), then a solution of triethylamlne 
,n dichloromethane (25% v/v. 2 ml) wae added and the mixture again 
concentrated under reduced pressure. The crade reaction pmduct was 
purified by automated preperadve nquld chromatography (Gllson system, |I0 x 
ISO mm Phenomena, MageBen 018 5 column), using a 0.1% aqueous 
tffluoroacetic acid : acetonltrile gredlent (95:5 to 5:95). Evaporation of the 
eluant In a Genevac system geve the product. 

The Examples given in the following Table 1 were prepared by the mettU, 
referred to above and the Tebte includes physical characterising data for each 
compos syntheelsed. The synthesis of a number of represemative 
compounds are also described in more detail after Table 2. Table 2 mdrcafoe 
the precursor compounds used in the synthesis of the compounds of the 
Invention. I 



Table 1: Table of Examples 



Ex No. 



Compound Name 



Data* 



(1S,2MaS.5S,8FU8aR^ace^o>q^8a- 
hydroxy-3 F 8-dimethyl-5^1-methylethyl>- 
1 2 4a,5 J 6 ) 7,8,8a-octahydronaphthalen-1-yl 
(2$ 3aR,9bR>^hloro-9D-hydroxy-5-meyyl- 
1 ,2,3,3a A9b-hexahydropyrrolo[2,3-c][2. 
1]benzQxazjne-2-carboxylate 



*NMR data grveh for 
acetate or triftuoroacetate 
salts I 
NIS(ES):M/Z[MH+] ;= 
563.3 C29H39C1N207 + 
H requires 563.25 ' NMR 
(CDC13, selected pate) : 
0.6(d.3H), 0.9-1 1 1 (m. 
7H), 1.9 (septet 1H). 2.1 
(s, 3H), 3.35 (s, 3IH). 5.2 
(s.1H), 7-2(d,i|H). 
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(1S,2R.4aS,5R,8R,8aR)-8a-hydroxy~3,8~ 

dimethyl-5-(1-methylethenyl)-2-[(2- 
methylpropanoyl)oxyj-1 ,2,4a,5,S,7 ,8,8a- 
octahydronaphthalen-1-yl (2S.3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 .2,3,3a.5,9b- 
hexahydit»pyrrolo[2.3-c][2 , 1]benzoxazine-2- 
carfooxylate 



(IS^R.teS.SR.SR.SaR^-fhexanoyloxyJ-aa- 
hydroxy-3,8-dimethyl-5-{1 -methylethenyl)- 
l^^a.S.e.Z.S.Ba-octahydronaphthalen-l-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-m6thy1- 
1 ,2,3,3aA9l>hexahydropyrrcilo[2, 3- 
c][2, 1 ]benzoxazine-2-carboxylate 



(1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-5-[2- 
(acetyloxy)-1-methylethyi]-8a-hydroxy-3,8- 

dimethyl-1 ,2,4a ,5,6,7,8,8a- 
octahydronaphthalen-1 -yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 .2,3.33,5,9^ 
hexa hydropyrrolop^clf^llbenzoxazin^- 
carboxylate 

(1S,2R,4aS,5R,8R8aR)-2-(acetyloxy)-8a- 
hyd roxy-3,8-d imethyl-5-£1 -methyl-2-[(2- 
methylpropanoyOoxyJethylpl^^a.S.ey.S.Sa- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hydnoxy-5-methyM ,2,3 ,3a,5,9b- 
hexahydropyrrolo[2.3-c][2 , 1 lbenzoxazlne-2- 
carboxylate 



0S,2R,4aS,5R,8R8aR)-2^ 
[(cyctopropyIcarbonyl)oxy]-8a-hydroxy-3,8- 

dimethyl-5-(1 -methylethenyl)- 
l^^a.S.e.T.S.Sa-octahydronaphthalen-l-yl 
(2S,3aR,9bR>-6-chloro-9b-hydroxy-5-methyl- 
1,2,3,3a,5,9b-hexahydro pyrrolo[2 r 3- 
c][2 ,1 ]benzoxazine-2-carboxylate 

(1S,2R,4aS,5S,8R.8aR)-8a-hydroxy-3,8- 
dimethyl-5-(1-methylethyl)-2-f[(prop-2- 

ynyloxy)carbonyTJoxyM ,2,4a,5,6,7 ,8,8a- 
octahydranaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2,3,33,5,9b- 
hexahydro pyroolo[2 , 3-c][2, 1 ]benzoxazi ne-2 



MS (TSP) : M/Z [MH+] = 
589.6 C31H41CIN207 
+H requires 589.3. NMR 
(CDC13. selected data) : 

0.6(d.3H). 1.18 (dd. 
6H). 1.9 (septet 1H), 1.8 
(s, 3H), 3.4 (s, 3H), 4.75 
(s, 1H), 5.0(s, 1H)j5.1 (s, 
1H), 5.25-5.3 (S, 2H>, 5.4 

(s, 1H). 7.2 (d,1H). 
MS (TSP) : M/Z [MH+] = 

617.3 C33H45ClliJ207 
+H requires 61 7.3^ NMR 
(CDCI3, selected data) : 
0.55 (d,3H), 0.9(m,3H), 
1.85 (s. 3H), 2.3 (m, 3H), 
3.35 (S.3H), 5.2(fe ( 1H) f 
7.2 (d, 1H)J 

MS (TSP) : M/Z [MH+] = 
621.2. C31H41CIN2O0 
+H requires 62 1.3 1 NMR 

(CDCI3, selected data) : 
0.8(d,3H), 1.0(q\3H). 

2.0 (s, 3H), 2.1 (S|, 3H), 
2.3 (m. 3H). 3.35 (£. 3H). 
5.25 (s, 1H), 7.2 (d, 1H). 
MS (TSP) : M/Z [MH+] = 
649.2, C33H45CIN209 

+H requires 649,3.; NMR 
(CDCI3, selected data) : 
0.6(d,3H), 1.1 (d,3H), 
1.6 (S, 3H). 2.1 <s ? 3H), 

2.1 (s, 3H), 2.3 (nrt, 3H), 
3.35 (s. 3H), 5.25 (s, 1H), 

7.0 (m, 1H). 7.2 (d, 1H), 

7.4 (d, 1H).. 
MS (ES) : M/Z [MjH+] = 
587.3, C31H39CIN207 
+H requires 587.3. NMR 
(CDCI3, selected data) : 
0.7 (d, 3H), 0.85 4 0.95 
(m, 2H), 1.0-1.1 (fn,2H), 
3.35 (s,3H), 5.3(s, 1H), 

7.2(d.lH)' 
MS (TSP) : M/Z [hjlH+l = 
603.0, C31H39CIN208 
+H requires 603.2 4 NMR 
(CDCI3, selected data) : 
0.8 (d, 3H), 1.0(rrj,6H), 
1.75-1.8 (m, 6H),2.0 
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22 



carboxylate 



(1H, septet). 3.1 fls. 1H), 
3.36 (s, 3H). 4.8 (S. 2H), 
5.25 (s,1H), 7.2 (f1H). 



dimethyl-5^1^ethylethyl>2^2,2- 694 x ^ nmr 



11 



1 2,3 > 3a l 5,9b4iexahydropyrrolo[2,3- 
ci[2,1]beruoxazine-2-carboxylate 



1 .95 (1H. septet), '3.4(3, 
3H). 4.7 (d, 1H), 4.85 (d. 
1H). 5.4(s,1H). 7.2 (d. 
1H). i 
MS (TSP) : M/Z [MH+] = 
605.9. C31H41C1N208 
+H requires 605.3: NMR 
(CDCI3, selected data) : 
0.6(m.3H), 1.0(m.6H), 
1.8(s.3H). 1.95(1H. 



(1S 2R.4aS,5S,8R.8aR)-8a-riydroxy-3,8- 

dimethyl-2-({[(1- 
methylethenyl)oxy]carbonyI)oxy)-5-(1- 
methylethyl)-1.2.4a,5.6.7.8,8a- 

octahydronaprrthaten-1-yl <2S f*g*g 

chloro-9b-hydroxy-5-methyl-1,2.3,^a.^wD- v.- -- - 3| jv 47 

heTahydrepyW^ 1&M 
carboxylate (e 1H).7.2(d. 1H). 

(IS^S^eaR^ydrnxy-a^ ^^5£gj£& 

dirnethy^l-methylethyl^ "^SISSaNMR 
enyloxy)cart>ony0owH,2.4e.5e £ .8.8a h q . 

ootahydronaphthaten-1-yl WJJf^oE" 3H). 1 .0 (d, 6H), 

chlorc.9b-hydroxy-6-methyM ,23,3a ,5 ^9b- u.oo w , 
hexahydro pyrrolo[2 S-cU^be^xa^ne-^ 1*6 (m seP ^ , ^ _ 
carboxylate £35 (m. 4H), 5.9 (m, 1H). 

7.25 (d,1H): 

chloro-91>hydroxy-5-methy1-1.2.3,3a.b,aD- res 633.3. NMR 

hexahydropyrrolop ^t 2 ^S v l 5- CC0O3 selected data) : 
yll C arbonyl>oxy^a-»iydroxy-3 ^irurthyl 5 £U£ 

(1-methylethenyj>^4a,^ £8.8a W j 



octehydronaphthalen-2-yl methyl 
butanedioate 



12 



3.65 -3.7 (m. 5Hj,4.75 
(s, 1H),5.0(s,1H), 5.3- 
5.35 (m,2H), 7.25 (d. 

1H). i 
MS(ES);M/Z[MH + 1 = 
601.2. C32H41CIN207 



+H requires 601 .31 NMR 



(1S ) 2R.4aS,5S.8R8aR)^a^ydroxy-3.8- 
dimethy1-5-(1 -methyletheryl Wpent-4- 

carboxylate 



5 0 - 51 (m. 4H). 5.2 (s. 
1H). 5.35 (S.1H). I5.4 5.8 
(s.1H). 7.2(d, pH). 
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13 (1 S,2R,4aS.5R,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5^1-methyl-2-[({[2- 

(naphthalen-1- 
ylamino)ethyl]amino}carbonyl)oxy]ethyl}- 
1,2,4a,5A7,8,8a-oc1ahydronaphthalen-1-yl 
(2S,3aR,9bR)-6-chl oro-9b-hydroxy-5-methy1- 
1 1 2,3,3a,5,9b-hexahydropyrroloi2,3- 
c] [2. 1 ]benzoxazin e-2-carboxyiate 



14 (1S.2R.4aS,5R,8R,8aR)-2- 
{[(acetyloxyJacetynoxy^a-hydroxy-S.e- 

dimethyl-5-(1 -methylethenyl)- 
1,2,4a,5,6,7,8 f 8a-octahydronaphthalen-1-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 
1 ^.S^a.S.gb-hexahydropy rrolo[2,3- 
c][2,1 ]ber»zoxazine-2-carboxylate 

1 5 (lS,2R.4aS,5R,8R.8aR)-2-(formyloxy)-8a- 
hydroxy-3.8-dimethyl-5-(1-methylethenyl)- 

1 ,2,4a,5,6,7,8,8a-octahydronaphthalen-1 -yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 
1 ,2,3,3a ,5,9b-hexahydropyirolo[2,3-c|[ 
2,1 ]benzoxazine-~2-carboxylate 



1 6 (1 S,2R,4aS,5R,8R,8aR)-8a-hydroxy-3.8- 
dlmethyl-5-(1-methylethenyl)-2-[<3,3,3- 

trif!uoropropanoyl)oxy]-1 ,2,4a,5,6,7 ,8,8a- 
octahydronaphthalen-1 -yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1.2.3,3a,5.9b- 
hexa hydropynro!o[2,3-c][2,1]benzoxazine-2- 
carboxylate 

1 7 (1 S,2R,4aS v 5S,8R,8aR)-2-(acetyloxy)-5-[4- 

(ethyloxy)-1 -methyl-4-oxobut-2-enyTl-8a- 
hydroxy-3,8-dimethyl-1 ,2,48,5,6,7,8,88- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2,3 ,3a.5,9b- 
hexahydropyrrolo[2,3-c]t2,1]benzoxazIne-2- 
carboxylate 



1 8 (1 S,2R.4aS.5R.8R,8aR)-2-(acetyloxy)-5-(2,2 
d ifluoro-1 -methylethenyl)-8a-hyd noxy-3,8- 

dimethyM ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR f 9bR>6- 
chloro-9b-bydroxy-5-methyl-1 ,2,3 ,3a,5 ,9b- 
hexahydropy rrolo[2,3-c][2 r 1]benzoxazine-2- 



MS (ES) : IWZ [IW1H+] 
=791.2, C42H51C ISI409 
+H requires 791 ,3. NMR 
(CDCI3, selected data) : 
0.8 (d, 3H), 1.0 (d, 3H). 
2.1 (s, 3H), 3.2 (4 3H), 
3.2 - 3.5 (m, 4H)> 5.3 (s, 
1H), 8 5 (m,1H), Bl9-7.5 
(m,7H), 7.7- 7.8 (m, 
2H). 

MS (ES) : M/Z [MH+J 
=619.1, C31H39C1N209 
+H requires 61 9.2{ NMR 

(CDCI3, selected data) : 
0.6 (d. 3H). 1.65 (s, 3H). 
1.85 (s, 3H), 2.15 (s, 3H), 
3.4 (s, 3H), 4.6 (dd, 2H), 
5.25 (s, 1H),7J2(fo, 1H). 

MS (ES) : M/Z [MH+1 = 

547.1, C28H35CIN207 
+H requires 547.2J NMR 

(CDCI3, selected data) : 
0.45 (d, 3H). 1.65 (s, 3H), 
1.85 (s, 3H), 3.35 (s. 3H), 
5.25 (s, 1H), 7.2 (Id, 1H), 
8.1 (s, 1H)J 

MS (ES) : M/Z [MH+] - 

629.1 , C30H36CIF3N2O7 
+H requires 629.2. NMR 
(CDCI3, selected data) : 
0.5 (d.3H), 1.65 (S. 3H). 
1.9 (s,3H), 3.2 (dd, 2H), 

3.35 (S.3H). 5.25 (S, 

1H), 7.2 (d, 1lH). 
MS (ES) : M/Z [MH+] = 
647.3. C33H43CIN209 
+H requires 647.3L NMR 
(COCO, selected data) : 
0.85 (d. 3H). 1.1 <jt 3H). 
1.15 (d, 3H), 1.7 (S, 3H), 
2.1 (s r 3H), 3.3 (4. 3H). 
3.9 (m,2H), 5.3 (js, 1H), 
5.85 (d, 1H),6.9(dd, 1H), 
7.25 (d. 1H)|. 
■ MS (TSP) : M/Z [MH+] = 

597.2, C29H35CIR2N207 
-J-H requires 597.2f NMR 
(CDCI3. selected jdata) : 
0.8 (d, 3H), 1.7 (s, 3H), 
2.1 (s, 3H), 2.2 (s. 3H), 
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carboxylate 



3.3(s,3H>, 5.1 (d, 1H). 
5.2 (s, 1H), 5.3 (S.1H), 
5.5 (s, 1H), 7.25 (m.1H). 



19 



20 



21 



fluoro-1-m e thylethyll-8 a -hydroxy-3.8- 581.1. C29H3JCIFN207 
dimetbyM ,2.43.5,6,7,8,83- 

octahydronapbkalen-1-yl <2S,3aR,9bR)-6- (CDCI3. selected Idate) . 

^hloro-9b-hydro,y-5-methy1-1 .2.3,33,5 9b- 0.8 (d 3H) 11 (4 3H) 

hexahydropyrr olo[2.3-c][2,1]benzoxazine-2- 1-|£|">'f ^ <*|">' 

carboxylate « (s.3H). 3.3(a.3H), 

1H), 7.25 (m, 1H). 
MS (ES) : M/Z [MH+] = 
648.3, C33H46C1N308 
+H requires 648.3. NMR 



(1 S 2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- 
hvdroxy-3,8-dimethyJ-5-[(1 -methyl-2- 

morphor.n^-y1ethy1>1 ,2.4a 5 6,7,8 8a- ^KTS^lwIF 
octahydronaphthalen-1-yi (2S,3aR,9bR>-6- (CDCI3 selected I date) - 
cWorc-9b-hydroxy-5-rnethyl-1 ,2,3.3a,5,9b- 0.8 (d, 3H). 1.05 (d. 3H). 
hexahydropyrro!o[2.3-c][2,1]benzoxazine-2 
carboxylate 



(1 S,2R,4aS ,5R,8R,8aR>2-(acetylaxy)-5-(2- 
ethyl-1 ,3-thiazoM-yl)-8a-hydroxy-3.8- 
dimethyl-1 ,2,43,5,6,7,8,8a- 



1.7 <s. 3H). 2.1 (s. 3H). 
2.4-2.6 (m,5H). 3.4 (s. 
3H), 3.6-3.8 (m, 4H). 5.3 

(s, 1H), 7.25 (m, lH). 
MS (TSP) : M/Z [KnH+1 = 
631.7. C31H38CIN307S 
+H requires 632.2: NMR 



chlorO'9b-hydroxy-5-methyl-1 ,2,3,33,5,9b- 
hexahydropyrroloI2,3-c][2,1]benzoxazine-2- 

carboxylate 



0.8 (d, 3H).1.3(s t 3H), 
1.4&3H), 2.1 (s r 3H), 
3.0(q,2H), 3.35 (s, 3H), 
5.2 (s.1H), 7.25 (m,1H), 
7.7 (m, 1H). 



21 



22 



! 

(1 S ,2R.4aS, 5 R,8R, 8 aR)-2-(a^tyloxy)-5-[2,2- I ^^ Q ^^ 7 

dlfluoro-1-rnethyle^ 1°H r %ufr^foM NMR 

dimethyM ,2,4a 5 6 7 ,8 83- q selected data) : 

bexabydro W^l^S 
° art,OXylate (m, 2H), 5.95 (t, 1^), 7.2 

(d,1H). I 
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26 



27 



(1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-5-[2,2- 
difluo ro-1 -methy1ethyq-8a-hyd roxy-3,8- 
dimethyl-1 ,2,43,5,6,7,8,88- 
octahydronaphthalen-1-yl(2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2,3,3a,5,9b- 
hexahydro pynnolo[2,3-c][2. 1 ]benzoxazine-2- 
carboxylate 

(1 S,2R,4aS,5 R,8R,8aR)-2-<acetyloxy)-5-(2,2- 
dichloro-1 -methylethenyl)-8a-hydroxy-3,8- 

dlmethyl-1 ,2,4a,5,6,7,8,8a- 
octahydrgnaphthalen-l-yl (2S,3aR,9bR)-6- 
chloro-9b-hyd roxy-5-methyl-1 ,2,3,3a,5,9b- 
hexahydropy rTolo[2 ,3-c][2, 1]benzoxazine-2- 
carboxylate 



(1 S,2R 3 4aS ,5S,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-{1-methyl-2- 
[<phenylmethyl)amino]ethyl}- 
1,2,4a,5 r 6,7,8,8a<>c4ahydrc>naphthalerv-1-yl 



MS (TSP) : M/Z [MH+] = 
599.9, C29H37CIF2N207 
+H requires 600.2. NMR 
(CDCI3, selected data) : 
0.9 (d, 3H),1.1 (d, 3H), 

2.1 (s, 3H), 3.3 (% 3H), 
5.4 (s. 1H). 5.9 (t1H). 

7.2 (m, 1H). 
MS (TSP) : M/Z [MH+1 = 
629.2, C29H35CI3N207 
+H requires 629.2: NMR 
(CDCI3, selected data) : 
0.8 (d, 3H), 1 .25 (s, 3H), 
1.95 (s, 3H), 2.1 (s, 3H), 

3.3 (s, 3H). 5.1 (si(1H), 

5.2 (s, 1H), 5.3 (s. 1H), 

5.4 (s, 1H). 7.2(d,1H). 
MS (ES) : M/Z [M.H+] = 

668.308, C36H46CIN307 
+H requires 668,310- 
NMR (CDCI3, selected 



(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- data) : 0.8 (d, 3H). 1.1 (d, 



1,2,3,3a,5,9 b-hexahydropyrrolo[2,3- 
c]I2,1]benzoxazine-2-carboxylate 



(1S,2R.4aS.5S.8R,8aR)-2-(acetyloxy)-5-(2- 
{[(2-ch!orophenyl)methyl]amino}-1 - 
methylethyl)-8a-hydraxy-3,8-dimethyl- 
l^^a.S^^.e.ea-octahydronaphthalen-l-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 
1, 2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2 l 1]benzoxazine-2"Carboxylate 



(1S.2R,4aS,5S.8R,8aR)-2-(acetyk>xy)-5-{2- 
[(furan-2-yimethyl)amino3-1-methylethyl}-8a- 

hydroxy-3,8-dimethyl-1,2,4a,5,6,7,8,8a- 
QCtahydronaphthalen-1-y! (2S,3aR.9bR)-6- 
chloro-9b-hydroxy-5-methyl-l ,2,3,3a ,5,9b- 
hexahydropyrrolo[2,3-c][2,1]benzoxazine-2- 
carboxylate 



3H). 1.65 (s. 3H), 2.05 (s, 
3H). 3.25 (s, 3H), 4.05 (s. 
2H),5.2(s, 1H), 7.2 (d. 

1H), 7.3-7.5 (m,j5H). 
MS (ES) : M/Z [MH+] = 

702.269, 
C36H45CI2N307 +H 
requires 702.271. NMR 
(CDCI3, selected data) : 
0.8 (d.3H), 1.1 5 (d. 3H), 
1.7 <s. 3H), 2.1 (s,3H), 
3.3 (s, 3H), 4.3 (i 2H), 
5.2 (s, 1H) r 7.1-7.6 (m, 
6H). 

MS (ES) : M/Z [tyH+] = 
658.288. C34H44C1N308 

+H requires 658-289. 
NMR (CDCI3, selected 
data): 0.7 (m, 3l-(), 1.15 
(d,3H). 1.75 (s,3H), 2.1 
(s, 3H), 3.15 (S, 3H). 4.3 
(m, 2H), 5.3 (s. 1N). 6.4 
(m, 1H), 6.5 (m, 1H), 7.2 
(m,1H). 7.5 (m.!lH). 

I 
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(lS,2R.4aS.5S.8R.8e^ £ ^CTWefe 

methyIphenyl)methynamlnoW> nmr (CDC13, selected 

'cU^benzDxarine-a-carboxylate 5JJ?gS.%M%V 

1H), 7.1-7.3 (m,!5H), 



7.45 (m, 1HI 



29 



30 



hydraxy-S^imeth^ C37H48C1N307 +H 

plW^^]^^f^^0bW requires 682.3259: NMR 
orfaMronaphthaleM-yl (2S,3aR,9bR^ req ^ . 

chloro-9b4tydroxy^ ^ 8 (d ; 3H)l 1.1 (d, 3H), 

hexahydropyrrolo[2 3-c]l2,1]benzoxazine-^ v <| ^ m 

carboxylate ^ 3H j 3 3 ( • 3H)r 

5.2(s,1H). 6.8-7.6 (m. 
8H). • 

MS 2R4aS,5S, 8 R l8 aR)-2Kacety.oxyV6-(2- MS <W 

' {r(3-chloiophenyl)methynamino>1 - C 36H45a2N307 +H 

rrShyleth^a-hydroxy.3.8^^ JgKroS^ NMR 
1 ,2.43.5.6 J.*-**?^™™^^^ foSSt selected data) : 
(2S,3aR,9bR)-6-d^ 0 7(d.3H).1.1 (d. 3H). 

1, 2,3.3a,5,9b^xahydrap^2.3- 0.7 < ^ ^ 

c][2,1lbenzDxazine-2-carboxylate i ^ ^ ^ g 3 ( ^ 3H) 

3.9^.1 <m, 3H). 5.2 (s. 
1H).8.95(m.1H), 7.1- 
7.25 (m,2H), 7.3-7.4 (m, 
3H), 7.45 (m, 1H). 



31 



32 



hydroxy-3,8-dimethyl-5-[1-methyl-2-({ 2- c37H48 ciN30S +H 

(met$oxy)pheny1^ J£2tlMSZ\. NMR 

li4a.5.6J,8.8a 2 ^ydronaph^e^yl ragg* d > . 

(2S.3aR9bR)-6-chloro-9b-hydrox^mem yi- ^ 3H) 

1 1 ^ 3l 3a.5.9l>hexahydro P ynroto[2 3- 0.« g. »u ^ 3H 

S2.1lbe n zoxazlne-2-carboxylate j 3 H). 

4.05-4.3 (m, 2H).fe.2 (s, 
1H). 6.85-7.0 (m[ 5H), 
7.2 (d. 1H). 7.4(rp.lH). 

(1 S.2R.4a S .5S8R.8^ "WggST 

^3«a^, ,s 5 =n h mr 

1.2^.6.67*.*^^ ( CDcS! selected date) : 

(2S^I^R>^to^ b JJ^S5jS^ 0 7(d.3H).1.1(i3H), 
1 ,2 .3.3a I 5.9b-hexahydropyTOto[2.3- o.# i . * ^ 
c][2 1]benzdxazine-2-carboxylate n ^ s ' J ; ' v = 
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33 (lS,2R,4aS,5S 1 8R,8aR)-2-(acetyloxy)-5-(2- 
{bis[2-(methyloxy)ethyl]amino}-1 - 
methylethyl)-8a-hydrioxy-3,8-dimethyl- 
1 ,2,43.5,6 J.a.Sa-octahydronaphthalen-l -yl 
(2S,3aR,9bR>6-chloro-9b-hydroxy-5-methyl- 
1 r 2 ,3,3a A9b-hexahydropyrrolo[2,3- 
c][2, 1 ]benzQxazine-2-carboxylate 



34 (1S.2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-{1-methyl-2-[(2-thien- 

2-ylethyl)amfno]ethyl}-1 ,2,4a,5,6.7,8 f 8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2.3,3 a,5,9b- 
hexahydropyrroloI2,3-c][2.1]ben2oxazlne-2- 
carboxylate 



35 (1S,2R,4aS»5S,8R.8aR)-2-(acetyloxy)-8a- 
hyd roxy-3 ,8-d imethyl-5-[1 -methyl-2-({[4- 
(trifluoromethyl)phenyl3methyI}amino)ethyr|- 
1 ,2,4a,5,6,7,8,8a-octahydronaphthalen-1 -yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy- 5-methyl- 
1 ,2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2,1 ]benzoxazine-2-carboxylate 



36 (1S,2R,4aS,5S,8R.8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-d fmethyl-5-{1 -methyl-2- 
[methyl(2-{[2- 
(methyloxy)phenyQoxy}ethyl)amino]ethyl}- 
1,2,4a,5,6 r 7.8,8a-octahydrDnaphthalen-1-yl 
(2S ,3aR,9bR)-6-chlo ro-9b-hy d raxy-5-methyl 
I^.S.Sa.S^b-hexahydropyrrolop.S- 
c][2,1 ]benzoxazine-2-carboxylate 



2.2-2.4 (m, 4H). 3.3 (s, 
3H), 3.4-3.6 (m, 4H), 5.2 
(s, 1H), 6.6-6.7 (nil, 2H), 
7.0(t,1H), 7,2(dllH), 
7.35 (d,1H), 7.5 (rin, 1H), 
8.2 (m, 1H)J 
MS (ES) : M/Z [MH+] 

=694.347, , 
C35H52CIN309. +H 
requires 694.347.! NMR 
(CDCI3, selected data) : 
0.65 (d, 3H), 1 .0 <d, 3H), 
1.7 (s, 3H), 2.1 (s, 3H), 
2.4-2.8 (m, 8H), 3.3-3.4 
(m, 9H). 3.4-3.5 (m, 4H), 
5.2-5.3 (s, 2H), 7.2 (d, 
1H). 

MS (ES) : M/Z [MH+J 

=688.280, 
C35H46CIN307S +H 
requires 688.282.. NMR 
(CDCI3, selected data) : 
0.75 (d. 3H), 1.15 (d. 3H), 
1.65 (s, 3H).2.1 (s, 3H). 
2.6-2.85 (m, 4H), 3.2-3,3 
(m, 5H), 5.2 (s, 1M), 6.8- 
7.0 (m, 3H), 7.1-7.3 (m, 
3H). 

MS (ES) : M/Z [MH+] 

=736.296, 
C37H45CIF3N307 +H 
requires 736.298. NMR 
(CDCI3, selected data) : 
0.8 (m, 3H), 1.1 (d. 3H). 
1.7(s.3H),2,1 (s,3H). 
3.3 (s, 3H), 3.8-4.2 (m, 
3H), 5.25 (s. 1H).j6.9(t, 
1H), 7.1 (d,1H), 7.2 (d, 
1H). 7.5-7.7 (m.AH). 
MS (ES) : M/Z [tylH+] 

=742.346, j 
C39H52CIN309 +H 
requires 742.347.' NMR 
(CDCI3, selected data) : 
. 0.8 (m, 3H),1.2(<B,3H), 
1.7 (6, 3H), 2.1 (s, 3H), 
3.0-3.2 (m, 3H), 3.3 (s, 
3H), 3.4-3.9 (m, 4^), 3.85 
(s, 3H).5.2 (s, 1H). 6.8- 
7.0 (m, 4H), 7.0 (rk 1H). 
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(1S,2R,4aS,5S,8R,8aR>2Kacetyloxy)^a- 
hydroxy-3,8-dimethyl-5K1-rnethyl-2-{(l - 

methylethyDP- 
(phenylsulfony1)ethyi]amino}ethyl)- 
1 2,4a,5,6,7 > 8,8a-octahydn5naphthalen-1-y^ 
(2S 3aR,9bR>6-chloro-9b-hyd roxy-5-methyl- 
' i,2,3,3a,5,9b-hexahydropyiTo!o[2.3- 
c]j2,1]benzoxazine-2-carboxylate 



38 



39 



40 



(1S l 2R,4aS,5S,8R.8aRV2-(acetyloxy)-5-(2- 

[(2.3-dinydro-l ,4-benzodtoxin-2- 
ylmethyl)(rnethyl)amlno>1-methylethyO-8a- 

hydroxy-3,8-dimethyl-1 .2.4a,5,6,7,8 8a- 
actehydronaphthalen-1-yl (2S 3aR 9bRV6- 
chlor o-9b-hydroxy-5-methyl-1 ,2.3.3a,5.9b- 
hexahydropyrrolo[2,3-c][2 l 1]benzoxazine-2- 

carboxylate 



(1 S,2R.4aS,5S,8R,8aR)-2^aceyloxyHa- 
hydroxy-3,8-dimethyl-5-[1-methyl-2-(4-{[2- 
(methyloxy)phenyllmethyl}piperaztn-1- 
yl)ethyQ-1 ,2,43,5,6,7.8,83- 
octahydronaphthalen-1-yl (2S,3aR,9bRV6- 
chloro-9b-hyd roxy-5-methyl-1 ,2,3,3a,5.9D- 
h e xahydropyfTolo[2.3-c][2 r 1]benzoxaz.ne-2- 

carboxylate 



(1S,2R,4aS.5S,8R,8aRV2-(acetyloxy)-542- 

r4-(1,1^imethylethyl)piperidin-1-y5-1- 
methylethyl}-8a-hydroxy-3,8-dimeth y i- 
1 2 4a 5,6,7 .8,8a-octahydronaphlhaten-1-yi 
(2S iaR,9bRV6-chloro-9b-hydroxy'5-met hyl- 
1 > 2,3,3a,5,9b-hexahydrapyrrOlO[2,3- 
c][2,1]benzoxazine-2-carboxyIate 



7.2(d,1H). 7.35 (|1H) 



MS (ES) : M/Z [itoH+l 
=788.333, 

C40H54CIN3O9S +H 
requires 788.335.! NMR 
(CDCI3, selected data) : 
0.9 (d,3H), 1.15 <d 3H) 
1.35 (d.3H), 1.45 (d,3H), 

1.7 (s,3H), 2.1 (s, 3H), 
3.3 (3. 3H), 3.4-3,9 (m. 
4H), 3.85 (s. 3H), 5.2 (s, 
1H),7.0(t,1H), 7.2 (d f 
1H),7.3(d,1H), 7.55- 
7.65 (m, 2H). 7.7 (m, 1H), 
7.9 (m. 2H). 
MS (ES) : M/Z [MH+1 
=740.332, . 
C39H50CIN3O9 +H 
requires 740.331. NMR 
(CDCK5, selected data) : 
0.8(d,3H).1.2(m,3H). 
1.7(s,3H). 2.1 (sl3H), 
3.0 (s, 3H), 3.3 (si 3H), 
4.05-4.3 (m, 4H). 5.2 (s, 
1H), 6.8-7.05 (m> 5H), 

7.2-7.35 (m, 2H). 
MS (ES):M/Z[MH+] 
=767.379, 
C41H55CIN408 +H 

requires 767.379.' NMR 
(CDC13. selected data) : 
0.8 (d.3H), 1.15 (d, 3H), 
1.7(s,3H). 2.1 (s,3H). 
3.3 (s. 3H), 3.85 (s, 3H), 
4.3(s.2H>, 5.2(s,1H), 
6 9-7.1 (m, 4H), 7L2-7.5 
(m, 3H). ! 
MS(ES):M^PWH+] 

=702.3900,; 
C38H56CIN307 +H 
requires 702.3885! NMR 
(CDCI3, selected data) : 
0.8-0.95 (m,12H),lD.9-1.1 
(m, 3H), 1- 65-1/75 (m, 
3H), 



3H). 2.1-2.15 (mj 
2.2-2.5 (m, 8H), 3^3-3.35 
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(s, 3H). 5.2 (s, 1H),7.05 
(m, 1H). 7.2(m,.1H). 



41 



42 



43 



44 



(1S,2R,4aS,5S,8R8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyi-5-(1 -methyl-2-{4- 
[(phenylmethyl)oxy]piperidin-1-yl}ethyl)- 
1,2,4a,5,6,7,8,83-oct3hydrion3phthalen-1-yl 
(2S ,3aR,9bR)-6-chloro-9b-hydroxy-5-met hyl- 
1 ,2,3,3a ,5,9b-hexahydropyrrolo[2,3- 
c][2,1]benzDxazine-2-carbc3xylate 



(1S^R,4aS,5S,8R,8aR)-2-(acetyloxy>5-{2- 
I7,8-bi6(methyloxy)-3,4-dihydroisoquinolin- 
2(1 H)-y!]-1 -methylethyO-8a-hyd roxy-3,8- 
dimethyM ,2.4a,5.6,7,8,8a- 
octahydronaphthalen-1 -yl (2S,3aR,9bR)-6- 
chloro-9 b-hydroxy-5-methyl-1 ,2,3,3a,5,9b- 
hexahydropym)lo[2,3-c][2,1]benzoxazlne-2- 
carboxylate 



(1 S,2R,4aS,5S ,8R,8aR)-2-(acetytoxy)-8a- 
hydroxy-3,8-dimethyl-5-[1-methyi-2- 
(methylfl4- 
(methyloxy)phenyl]methyl}amino)ethyq- 
1,2,4a,5,6,7,8,8a-octahydronaphthaleri-1-yl 
(2S,3aR9bR)-6-chloro-9b-hydroxy- 5-methyl 
1,2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2, 1 ]benzoxazine-2-carboxylate 



(1 S,2R,4aS ,5S ,8R,8aR)-2-(acetyloxy)-5-(2- 
{4-[(ethyloxy)carbonyl]-1 ,4-diazepan-1 -yl}-1 - 

methylethyl)-8a-hydroxy-3,8-dimethy1- 
1 ,2,4a,5,6,7,8,8a-oclahydronaphthalen-1 -yl 
(2S,3aR,9bR>6-chtoro-9b-hydroxy-5-m<?thyl- 
1.2.3.3a.5,9b-hexahydropyrrolo[2.3- 
c][2, 1 ]benzoxazi ne-2-cartooxylate 



j 

MS (ES) : M/Z [MH+] 
=752.3678, 
C41H54CIN308 +H 
requires 752.3678: NMR 
(CDCI3. selected data) : 
0.8 (d, 3H), 1.1 (d.3H), 
1.7(s,3H), 2.1 (s, 3H), 
3.25-3.4 (m. 7H), 4.55(8, 
2H). 5.2 (s, 1H), 7.0 (m, 
1H), 7.2-7.4 (m, 7H). 
MS (ES) : M/Z [MH+] 

=754.3463/, 
C40H52CIN3O9 +H 
requires 754.3470. NMR 
(CDCI3, selected data) : 
0.8(d.3H), 1.1 (d,3H), 
1.7(s,3H).2.1 (s.3H). 
3.0-3.35 (m,8H), 3.3 (s, 
3H), 3.8 (s, 3H). 3.9 (s. 
3H). 4.55 (s, 2H)„5.2 (s, 
1H), 6.8-6.9 (m, 2H), 7.0 
(m, 1H), 7.2 (m. 1H), 7.35 
(m, 1H). ; 
MS (ES) : M/Z [MH+] 

=712.3382,, 
C38H50CIN3O8 +H 
require* 712.3365. NMR 

(CDCI3, selected data) : 
- 0.85 (m.3H). 1.7 (s.3H), 
2.1 (s. 3H). 2.6-2.9 (m, 
9H), 3.3 (S. 3H), 3.85 (s, 
3H),4.15(m, 2H),i5^ (s, 
1H), 6.9-7.1 (m. 3f-i), 7.2 
(m, 1H), 7.2-7.25 (m. 2H). 
MS (ES) : M/Z IMH+] 

=733.3554j 
C37H53CIN409 +H 
requires 733.3579j. NMR 
(CDCI3, selected idata) : 
0.8 (d, 3H). 1.2 (4. 3H). 
1.3(t,3H), 1.7(4 3H >- 
2.1 (s, 3H). 2.9-^.2 (m, 
14H), 3 3 (s,3H), 4.1-4.3 
(m.4H). 5.2 (s, 1H). 7.0 
(m, 3H). 7.2-7.35 (!m, 2H). 

! 
l 
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46 (1 S,2R,4aS 1 SS.8R.8aR)»2KacetytowVJa- 

(phenylmethyl}-1 ,4-diazepan-l-yt]ethyI}- 
1 f 2 ) 4a.5,6,7,8.8a-octahydronaphthaleM-yl 
(2S 3aR9bR)-6-ch>oro-9b-hydroxy-5-meth yl- 
' 1 2,'3,3a,5,9b-hexahydropyrTolo[2,3- 
c][2,1]beruoxazine-2-carboxylate 



46 (iS.2R.4aS f 5S,8R,8aR)-5-{2- 

[acetyKethyl)amlno]-1-methylethyl}-2- 
(acetyloxy)-8a-hydroxy-3,8-dimethyl- 
1 2 4a,5,6,7 1 8,8a-octahydronaphthalen-1-yl 
(2S 3aR.9bR>^chloro-9Wiydroxy-5-methyl 
' 1,2.3.38,5^ -hexahydropyrrolc-12,3- 
c]l2, 1 ]benzoxazine-2-ca rboxylate 



47 (lS,2R,4aS.5S,8R,8aR)-6-{2- 

[acetyl(cyclopropyl)amlnol-1-methylethyl}-2- 

(acetyloxy)-8a-hydroxy-3.8-dimethyl- 
1,2,43,5,6,7 ,8,8a-octahydronapbthalen-1-irt 
(2S 3aR 9bR>6-chloro-9b-hydroxy-5-methyl 
' 1 ,2,3,3 a,5,9b-hexahydropyrrolo[2.3- 
c][2 ,1]benzoxazine-2-carboxylate 



48 (1 S,2R.4aS.5S,8R,8aR)-2-(acetyloxy)-5-{2- 
{cyclopropyK(mBthyloxy)carborjynamino}-i - 

methylethyl>8a'hydroxy^3,8-dimethyl- 
1 2,4a > 5,6,7,8,8a-octahydronaphthalen-1-yl 
(2S 3aR,9bR)-6-chloro-9b-hydroxy-5-m ethyl 
' 1 ,2,3 f 3a,5,9b-hexahydropyrrolo[2,3- 
c][2,1]benzoxazine-2-carboxylate 



49 (1 S^R > 4aS > 5S.8R.8aR>2-(acetyloxy)-5-(2- 
(ethyll(methyloxy)carbonyl]amino}-1- 
methylethyl)-8a-hydroxy-3.8-dimethyl- 
1 2 4a < 5,6 I 7,8,8a-oclahydronaphthalen-1-yl 
(2S,3aR,9bR>6^loro-9b-hydroxy-5-metbyt 
1 ,2,3,3a ,5.9b-hexahyd ropynrolo[2,3- 
c][2,1]benzoxazine-2-carboxylate 



i 

i 



MS(ES): IWZOWH+1 

=751.3840,! 
C41H55CIN407+H 
requires 751.38381 NMR 
(CDCI3, selected data) : 
0.8 (d, 3H), 1.15 (d, 3H), 
1.7 (s,3H),2.1 (s, 3H), 
2.9-4-0 (m, 12H), ,3-3 (s, 
3H), 4.3 (s, 2H). 5.2 (s, 
1H), 6.95 (m, 1H),; 7.2 (d, 
1H), 7.4-7.5 (m,;6H). 
MS (ES) : M/Z[MH+] 
=649.0. C33H46CIN308 
+H requires 648.3052. 
NMR (CDG3, selected 
• data) ; 0.75-0.8 (m, 3H), 
0.95-1 .0(m.3H),;1 .2-1 .3 
(m.3H), 1.65-1 .75 (m, 
3H). 2.1 (s. 3H), 2.15 (s, 
3H). 3.3 (s, 3H). 5.2 (s. 
1H),7.2(d, 1H). 
MS (ES) : M/Z [MH+] 
=660.2, C34H460IN3O8 
+H requires 660,3052. 
NMR (CDC13. selected 
data) : 0.7-0.8 (m, 5H), 
0.9-1.0 (m, 6H), 1-7 (s T 
3H), 2.1(s,3H),2.2(s. 
3H). 3.3 (S. 3H), 5.2 (s. 
1H), 7.0 (dd, 1H)„7-2 (d, 
1H), 7.35 (d. 1H). 
MS (JSP) : M/Z [MH+] 
=676.7, C34H46C1N309 
+H requires 676i3001. 
NMR (CDCI3, selected 
data) : 0.6-0.7 (rn, 5H), 
0.7-0.9 (m, 3H). |1.0(d. 
3H). 1.7(s.3H). ;2,1 (s, 
3H), 2.2 (s, 3H), 3.35 (s. 
3H), 3.7 (s, 3H), 5.25 (s. 
1H), 7.0(dd.1H),|7.2 (d, 
1H),7.4(d, 1H). 
MS (TSP) : M/Z [MH+] 
=664.4, C33H46GIN309 
+H requires 6643001 . 
NMR (CDCI3, selected 
data): 0.8 (t, 3H).il.0(m, 
3H), 1.2(m.3H),.1.7(s, 
3H), 2.1 (s, 3H). 3.35 (S, 
3H), 3.65 (s. 3H), 5.2- 
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5.25 (m, 2H). 7.0 (m, 1H), 
7.2 (m, 1H), 7.4 (d, 1H). 

J 

i 

50 (lS,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-5-(2- MS (AP+) : M/Z JMH+] 

{[(2 ,5-ciichIorophenyl)melhy1]amino}-1 - =736, C36H44C13N307 
methylethyl)-8a-hydroxy-3,8-dimethyl- +H requires 736.2323. 
1 ^^.^BJ.S.Sa-octahydronaprrthalen-l-yl NMR (CDCI3, se|ected 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methy I- data) : 0.8 (d, 3H)» 1.1 (d. 
1,2,3,3a,5,9b-h©xahydropyrTolo[2,3- 3H), 1 .7 (s. 3H). 2.1 (s, 
c][2,1]benzoxazine-2-carboxylate 3H), 3.3 (s, 3H), ^.3 (s, 

2H), 5.2 (s, 2H)i 6.95 
<dd,1H), 7.2 (d, 1H), 7.3- 
7.4(m, 3H), 7.6(s, 1H). 

51 (1S,2R,4aS.5S,8R,BaR)-2-(acetyloxy)-5-(2- MS (AP+) : M/Z [MH+] 

{[(3, 5-dichlorophenyl)rnethyl]amino)-1 - =736. C36H44CI3N307 
methylethyl)-8a-hydroxy-3,8-dimethyl- +H requires 736 J2323. 
1 .^a.S.e^.S.Ba^ctahydronaphthaleii-l-yi NMR (CDCI3, selected 
(2S,3aR,9bR)-6-chlorO"9b-hydroxy-5-methy I- data) : 0.7 (m, 3H). 1 .1 
1 ,2,3,3a,5,9b-hexahydropyrrolo[2.3- (m, 3H), 1 .7 (s, 3W), 2.1 
c][2,1]benzoxadne-2-carboxylate (s, 3H), 3.3 (s, 3H), 3.9- 

4.1 (m, 2H). 5.3 (s. 1H), 
6.9 (m, 1H). 7.1-7.4 (m, 

5H). 

52 (1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-5-(2- MS (ES) : M/Z [MH+] 
{cyclopropyl[(ethylamino)carbonyl]amino}-1- =689.4, C35H49CIN408 

methylethyl)-8a-hydroxy-3 7 8-dimethyi- +H requires 689.331 7. 
1 ,2,4a,5,6,7,8,8a-octahydronaphthalen-1 -yl NMR (CDCI3, selected 
(2S.3aR,9bR)-6-chloro-9b-hydroxy-5- methyl- data) : 0.7-0.8 (m\ 5H), 
1.2,3,3a,5,9b-hexahydropyrrolo[2,3- 0.8-0.9 (m, 3H). 0.95 (d, 
c][2,1 Jbenzoxazine-2-carboxylate 3H) r 1 .1 (t, 3H), 1 .7 (s, 

3H), 2.1 (s,3H),3.3(s, 
3H), 3.65-3.8 (nr, 2H), 

5.2 (s. 1H), 6.95 (dd, 1H). 
7.2 (d, 1H), 7.3 (d,1H). 

53 (1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- MS (ES) : M/Z [MH+] 

hydroxy-3,8-dimethyl-5-{1-methy1-2- =682. C37H48CIN307 
[methyl(pheny1methyl)amino]ethyl>- +H requires 682.3259. 

1 ^^a.S.ej.e.Sa-octahydronaphthalen-l-yl NMR (CDCI3, selected 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyh data) : 0.8 (d f 3H)(, 0.85- 
1 ,2,3, 3a,5,9b-hexahydropyrrolo[2 T 3- 1 .1 (m, 3H), 1 .6 (£, 3H), 
c][2,1]benzoxazine-2-carboxylate 2.1 (s, 3H), 2.65-2j.75 (m, 

3H). 3.1-3.15 (mi 3H), 
4.2-4.6 (m. 3H). (s. 
1 H), 6.9-7.4 (m,| 3H), 
7.45-7.6 (m, 5iH). 



1 0060805 14- Feb- 03 04740"") 



i 



14/02 03 16:32 FAX 0113 243 0449 



UDL LEEDS 



32 



54 (1 S > 2R.4aS.5S.8R,8aR)-2KacelyloxyVaa- 
hydit»xy-3,8-dimelhyl-5-{1-methyl-2-.[4- 
(phenylmethyl)piperazln-1-yl]ethyl}- 
1 2 4a 5,6,7 .8,8a-octahydronaphthalen-1-yl 
(2S 3aR,9bR)-6-chloro-9b-hydioxy-5-methyl- 
*1 ,2,3,3a,5,9b-hexahydropynolo[2,3- 
c][2,1]benzoxazine-2-carboxy!ate 



55 (1S,2R,4aS 5 5S,8R,8aR>-2Kacetyloxy>-8a. 
hyd roxy-3,&-dimethyl-5-[1 -methyl-2-(3- 
methylpiperidin-1 -yl)ethyl]-1 .2,43.5.6,7^.88- 
octahydronaphthalen-1-yl (2S.3aR,9bR>6- 
chloro-9b-hydroxy-5-methyl-1 ,2,3,3a, 5,9b- 
hexahydropyrrolo[2,3-c][2,1]benzoxazine-2- 

carboxylate 



56 (1 S ( 2R,4aS.5S.8R,8aR>2-(acetytoxy)-8a- 
hydroxy-3,8-dimethyl-5-[1-methyl-2-<4- 

pyrimidin-2-ylpiperazin-1 -^OethyQ- 
1,2,4a,5 l 6,7,8,8a-octahydronaphthalen-1-yl 
(2S3aR,9bR)-6-chloro-9b-hydroxy-5-metriyl- 
' 1 ,2'3.3a.5.9b-hexahydropyrrolo[2.3- 
c][2,1Ibenzoxazine-2-carboxy1ate 



57 



(1S.2R.4aS.5S.8R.8aR)-2-(acetyloxy)-8a- 

hydroxy-3,8-dimethyl-5-(1 -methyl-2- 
{methyl[2-(phenyrtoxy)ethyqam1r*>}ethyl>- 
1 2 4a,5 > 6,7.8,8a-octahydronaphthalerv1-yl 
(2S3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 
' 1 ,2.3,3a.5,9b-hexahydropyrrolo[2,3- 
cj[2,1]benzoxazine-2-carboxylate 



58 



(1S,2R.4aS.5S,8R,8aR)-2-(aceiyloxy)-8a- 

hydroxy-3.8-dirnethyl-5-[1 -methyl-2- 
thiomorplTolirH^ylethyq-I^^.S.ej.a.Ba- 

octahydronaphthalen-1-yl (2S^ 9b *£*; 
chloro-9b-hydroxy-5-methyl-1.2,3,3a.5,9b-h 



MS(ES):M^Py1H+] 
=737, C40H53CIN4O7 
+H requires 737.3681. 
NMR (CDCI3, selected 
data): 0.8 (d, 3H),!1.2 (d, 
3H), 1.65(8. 3H).2.1 (s, 
3H). 3.0-3.4 (m, 6H), 3.3 
(s, 3H), 3.5-3.7 (rn. 6H). 
4.2 (s, 2H). 5.2 (S, 1H). 
7.0(m.1H). 7.2 (m,1H), 
7.4-7.5 (m. m\ 
MS (ES) : M/Z [MH+] 
=660. C35H50CIN3O7 
+H requires 660.3416. 
NMR (CDCI3, selected 
data) : 0.8 (d,3H<), 1.0- 
1.05 (m, 3H),1.2(ld,3H), 
1.7(s,3H). 2.1 (^,3H), 
2.7-2:9 (m, 12H).i3.3(s, 
3H), 5.2 (s, 2H), 7.0 (m, 
1H),7.2 (m. 1H). 7.35 (d. 
1H). j 
MS (ES) : M/Z [\AH+] 
=725.2, C37H49CIN607 
+H requires 725.3430. 
NMR (CDCI3, selected 
data) : 0.8 (d, 3H).I 1.1 (d, 
3H),1.6(s,3H), 2.1 (s, 
3H), 2.3-2.65 (m, 8H), 
3.35 (s.3H). 4.75,4.9 (m. 
4H), 5.2 (m, 2H). 6.5 (m, 
1H), 7.0(dd,1H)..7.2(m, 
1H). 7.4 (d. 1H), 8.3-8.35 
(m, 2H). ! 
MS (ES) : M/Z [MH+] 
=712, C38H50CIN3O8 
+H requires 712.3365. 
NMR (CDCI3. selected 
- data) : 0.8 (d, 3H),; 1.2 (d, 
3H). 1.6(s,3H). (2.1 (s, 
3H). 2.9-3.05 (m. 4H), 3.3 
(s.3H), 4.4-4.5 (rin. 2H), 
52. (m, 1H), 6.85-7 0 (m, 
3H). 7.0(dd t lH),,7.2(m. 
1H). 7.25-7.35 (nji. 3H). 

MS(ES):M/Z[MH+] 
=664, C33H46Cir|l307S 
+H requires 663 £745. 
NMR (CDC13, selected 
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exahydropyrrolo[2,3-c][2,13benzoxazirie-2- (d, 3H) ? 1 .7 (s, 3H), 2.1 
carboxylate (s, 3H), 2.9-3.2 (ml 1 1 H), 

3.3 (s, 3H), 5.2 (nji, 1H). 
7.0 (dd, 1H), 7.2-7.3 (m, 
2H). j 

59 (1S,2R,4aS,5S,8R8aR>-2-{acetyloxy)-5-{2- MS (ES) : M/Z [R/IH+] 
[cyclohaxyl(methy1)amino]-1-methylethyl>^a- =674. C36H52CIN307 

hydroxy^3,8-dimethyl-1,2,4a,5,6,7,8,8a- +H requires 674.3572. 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- NMR (CDCI3, selected 
chloro-9b-hydroxy-5-methyl-1 ,2,3,3a .5.9b- data) : 0.85 (d, 3H), 1 .1 5- 
hexahydropyrrolo[2,3-c][2,1]benzoxazine-2- 1 .25 (m. 6H), 1 Z-i .5 (m. 

carboxylate 6H), 1.7 (s. 3H), 1.9-2.0 

(m. 2H). 2.1 (S, 3H), 2.7- 
2.85 (m, 3H). 3.3 Cs, 3H), 
5.2 (m, 1H), 7.0 (m, 1H), 
7.2 (m, 1H), 7.35 (dd, 
1H). 

60 (1S,2R.4aS,5S,8R,8aR)-2-(acetyloxy)-8a- MS (ES) : M/Z [MH+] 

hydroxy-3,8-dimethyl-5-{1-methyl-2- =683. C36H47C1N407 

[methyKpyridiiv2-ylmethyl)amino]ethylh +H requires 683.321 2. 
1 ,2,4a,5,6,7 f 8,8a-octahydronaphthaler>-1 -yi NMR (CDCI3, selected 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyi- data) : 0.8 (d, 3H),', 1.1 (d, 
1, 2,3,3a l 5,9b-hexahydropyrrolo[2 1 3- 3H), 1. 65 (s, 3H). 2.1 (s. 
c]l2,1]benzoxazlne-2'Carboxylate 3H), 2.95 (s, 3H), !3.3 (s, 

3H), 4.45 (m,2H). ,5.2 (m, 
1H), 7.0 (m. 1H), 7.2 (m, 
1H). 7.35 (m, 1H), 7.5 (m, 
1H), 7.65 (m, 1H), 7.85 
(m t 1H).8.65 (m, 1H). 

61 (1S,2R,4aS.5S,8R.8aR)-2-(acetyl0Xy)-5-[2- MS (ES) ; M/Z PWH+] 
(3,6-dihydropyridin-1(2H)-yl)-1-nnethylethyl]- =644. C34H46CIN307 
8a-hydroxy-3,8-dimethyl-1 ,2,4a,5,6,7,8,8a- +H requires 644.3103. 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- NMR (CDCI3, selected 
chloro-9b-hydroxy-5-methyl~1 ,2, 3,3a,5.9b- data) : 0.85 (d, 3HD, 1.15 
hexahydropyrrolo[2,3-cH2,1]benzoxazine-2- (d, 3H), 1.7(s, 3H), 2.1 

carboxylate (s, 3H), 3.3 (s, 3H), 4.45 

(rn,2H), 5.1-5.2 (dn. 2H). 
5.7 (m. 1H),6.0(m. 1H). 
7.0 (m, 1H), 7.35 (fa. 1H). 

62 (1S,2R,4aS,5S.8R r 8aR)-2-(acetyloxy)-8a- MS (ES) : M/Z [MH+] 

hydroxy-3,8-dimethyl-5-(1 -methyl-2- =745. C41 H49CIN407 

{[pheny1(pyridin-3-y])methyl]amino}ethyl>- +H requires 74,5.3. 
1 ,2.4a.5,6.7,8,8a-octahydronaphthalen-1-yi NMR (CDCI3. sejected 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methy l- data) : 0.8 (d, 3H), 1 .05 
1,2,3,3a,5.9b-hexahydropyrrolo[2,3- (d, 3H), 1.6(s, 3H), 2.1 
c][2.1]benzoxazine-2-carboxylate (s, 3H), 3.3 (s, 3H). 4.45 

(m, 2H), 5.0-5.15 dm, 3H). 
6.9-7.6 (m, 9H), 8-1 On. 
1H), 8.6(m.1H),j8.8(m. 
1H). | 

I 
I 
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63 (1 S ,2R,4aS,5S,8R,8aR)-2-(acetyiaxy)-8a- 
hydraxy-3,8-c«methyl-5-{1-m©thyl-2-l4-(2- 

phenyiethyl)piperazin-1-y0ethyl}- 
1 2 4a 5,6,7,8,8a-octahydronaphthalei>-1-yt 
(2s/3aR^8bR)-e-chloro-9b-hydroxy-5-methyl- 
' 1 ,2,3,3a A9b-hexahydropyrrolo[2,3- 
cl'p! 1 ]benzoxazine-2-carboxyiate 



64 (1S,2R,4aS,5S l 8R,8aR)-2-(acetyloxy)-5-{2- 
[4-(1.3-benzodioxol-5-ylmethyl)piperazin-1- 
yi]-1 -methylethyl}-8a-hydroxy-3.8-dimethyl- 
1,2,4a s 5,6,7,8,8a-oclahydronaphthalen-1-yl 
(2S.3aR,9bR)-6-chloro-9b-hydroxy-5-methy[- 
' 1 ,2,3 > 3a,5,Sb-hexahydropyrrolo[2 J 3- 
'cj[2.1]benzoxazine-2-carboxylate 



65 (lS,2R,4aS.5S,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5K1 -methyl-2-{4-[3- 
(m©thyloxy)phenyl]piperazin-1 -yflethyl)- 
1.2,4a ,5,6,7 ,8,8a-octahydronaphthalen-1-yl 



(2S,3aR r 9bR>6-chloro-9b-hydroxy-5-m ethyl- date) . 0 8 (d 3HJ, 



MS (ES) : M/Z [fVlH+] 
=751 .3, C41 H55QN407 
+H requires 751 .3838. 
NMR (CDCI3, selected 
data) : 0.8 (d, 3H)l 1.15 
(d,3H). 1.7(s.3IH), 2.1 
(s, 3H), 3.25-3.35 (m, 
4H), 3.55-3.65 (m, 6H), 
5.2 (m. 1H), 7.0 (m, 1H). 
7.2-7.4 (m. 7¥\). 
MS (ES) : M/Z [MH+1 
=781,C41H53CIN409 
+H requires 781 .3579. 
NMR (CDCI3, selected 
data) : 0.8 (d, 3H), 1.15 
(d r 3H), 1.7(s,3H), 2.1 
(s, 3H), 3 3 (s, 3H), 3.5- 
3.75 (m, 9H), 5.2 (hi, 1H). 
6.0 (s, 2H), 6.8-6.185 (m, 
2H). 6.9 (s, 1H), 7.0 (m, 
1H), 7.2-7.3 (m,,2H). 
MS (ES) : M/Z IMH+] 
=753, C40H53CIN4O8 
+H requires 753.J3630. 
NMR (CDCI3, selected 
1.15 



66 



1 t 2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2,1]bertzoxazine-2-carboxy]ate 



(1S t 2R4aS.5S,8R,8aR)-2-(acetyloxy)-5-l2- 
(4-{[(4-chlorophenyl)methyl]oxy}plperidln-1- 
yl>1 -methylethyl]-8a-hydroxy-3 ,8-dimethyl- 
1 ,2,48,5,6,7 ,8,8a-octahyd ronaphthalen-1 -yl 



(d,3H), 1.7(s,3H), 2.1 
(s, 3H), 3.3 (s, 3H), 3.25- 
3.8 (m. 9H), 3.8 (s, 3H), 
5.2 (m, 1H), 6.45 (hi, 1H), 
6.3-6.4 (m, 2H), 7.0 (m. 
1H), 7.2-7.35 (nr. 3H). 
MS (ES) : M/Z [MH+] 
=786, C41H53CI2N308 
+H requires 786,3288. 
NMR (CDCI3, selected 



(2S,3aR,9bR)-6-chloro-9b-hyd roxy-5-methyl- data) . 0 8 d. 3H),. 1.1 (d, 



67 



1 ,2,3,3a,5,9b-bexahydropyrrolo[2,3- 
c ][2 T llbenzoxa2ine-2-carboxylate 



(1S,2R4aS,5S,8R,8aR)-2-(acetyloxy)-8a 
hydroxy-3,8-dimethyl-5-(1-methyl-2-{4-[2- 
(methyloxy)phenyQpiperaziri-1-y1}ethyl)- 
1,2,4a,5,6,7,8.8a-octahydronaprrthalen-1-yl 



3H), 1.65(s,3H),| 2.1 (s, 
3H), 2.55-2.75 (iti. 8H), 
2.9-3.2 (m, 4H). 3.3 (s. 
3H). 4.5 (s, 2H), 5.2 (s, 
1H), 7.0 (m,1H), ^.2-7.4 
(m. 6H). I 
MS (ES) : M/Z [MH+] 
=752, C40H53Cl(M4O8 
+H requires 753J3630. 
NMR (CDCI3, selected 



1,2,4a,5,0,^,0.0a-OCiHnyuiuiia^.u . ' ! 1 9 fd 

(2S,3aR.9bR)^to^^ data) . 0.8 (d. 3H),j Zg, 



1 ^,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2,1]benzoxazine-2-carboxylate 



3H), 3.0-3.6 (m, H1H), 



2.1 (s, 
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3.3 (s, 3H), 5.2 (a, 1H), 
6.9 (m. 1H). 6,95-7| 05 (m, 
3H), 7.1 (m.lH), 7.2-7.3 
(m, 2H). j 
I 

68 (1S t 2R,4aS,5S,8R,8aR>-2-(acety1oxy)-5-{2- MS (ES) : M/Z 

[4-(furan-2-ylmethyl)piperidin-1 -yll-1 - =727. C39H52CIN308 
methylethyl}-8a-hydroxy-3,8-dimethyl- +H requires 726.3521 . 
1 t 2,4a,5,6,7,8,8a-octahydronapMhalen-1 -yl NMR (CDCI3, selected 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-meth yl- data) : 0.8 (d, 3H), 1 .2 (d. 
1 1 2,3.3a.5,9b-hexahydropyrrolo[2,3- 3H), 1. 7(s, 3H). 2.1 (s, 
cl[2.1]benzoxazine-2-carbwyl3te 3H). 3.3 (s, 3H), 3.5-3.7 

(m, 9H), 4.2 (m, 2H), 5.2 
(s, 1H) T 6.45 (m,1H), 6.6 
(m, 1H), 7.0 (m, 1IJH), 7.2- 
7.3(m,2H), 7.5 (rn, 1H). 

69 (1S,2R,4aS f 5S,8R,8aR)-2-(acetyloxy)-8a- MS (ES) : M/Z [MH+J 
hydroxy-3,8-dimethyl-5-(1-methyl-2-{4-[(3- =751, C41H55CIN407 
methylphenyl)methyl]piperazin-1-yl}ethyl)- +H requires 751 .3838. 

1 ,2,4a,5,6,7,8,8a-odaliydronaphthaleri-1 -y» NMR (CDCI3, selected 
(2S.3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- data) : 0.8 (d, 3H), 1.15 
1 ,2,3,3a .S^b-hexahydropyrrolofrS- (d, 3H). 1.65(s;3H), 

c][2,1]benzoxazine-2-carboxylate 2.1 (s, 3H), 2.35 (fe, 3H), 

3.3 (s, 3H). 3.5-3.[T5 (m. 
8H), 4.15 (m.2H),i 5.2 (s. 
1H),7.0 (m, 1H), 7.15- 
7.35 (m, 6H). 

70 (1S.2R,4aS,5S.8R,8aR)-2-(acetyloxy)-5-{2- MS (ES) : M/Z [MH+] 

t(2,2-dimethylpropanoyl)(ethyl)amlno]-1- =690, C36H52CIN308 
methylethylJ-Sa-hydroxy-S.S-dimethyl- +H requires 690.3521 . 
1 ,2,4a,5,6 J,8,8a-octahydronaphthalen-1-yl NMR (CDCI3, selected 
(2S,3aR r 9bR)-6-chloro-9b-hydroxy-5-met hyl- data) : 0.85 (d, 3H). 0.95 
1 ,2,3,3a,5,9b-hexahydrapyrrOlo[2.3- (d t 3H). 1 .25 (t, 3H). 1 .3 
c][2,1]benzoxazine-2-carboxylate (s, 9H), 1.7 (s, 3H), 2.1 

(s, 3H), 3.3 (s, 3H)', 5.2 (s, 
1H),7.0(dd. 1H).i7.2(m. 
1H).7.4(d. 1H). 

71 (1S.2R.4aS,5S.8R.8aR)-2-(acetyloxy)-8a- MS (ES) : M/Z [MH+] 

hydroxy-3,8-dimethyl-5-{1-mBthyi-2- =648, C33H46CIIM308 

[methyl(propanoyl)amino]ethyl}- +H requires 648J3052. 

1 ,2,4a,5,6 J,8,8a-OCtahydn3naphthalerv1 -yl NMR (CDCI3, selected 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-nnethyl- data) : 0.8 (d, 3H)J 1.0 (d, 
1 ,2,3 7 3a, 5,9b-hexahydropyrnolo[2,3- 3H), 1 .2 (m, 3H) T i 1 .7 (s. 
c][2,1lbenzoxazine-2-carboxylate 3H), 2.1 (s, 3H),|3.1 (s, 

3H), 3.3 (s, 3H), 6-2 (s, 
1H). 7.0 (m, 1H), j?.2(m, 
1H), 7-4 <d, 1|H). 

I 

| 

i 
\ 
I 
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(1 S,2R ) 4 aS ,5S.8R J 8aR>2-(ace t yloxy)-8a- MS (B^JW 
hydro^3,8-dimethyl-5-{1-methyl-2-[(1- =676, C35H50CW8 

1,2,4a,5,6,7,8.8a-octahydn>naphthalen-1^ NMR (CDCI3 seated 



75 



76 



3H), 1.2 (t.3H), 1'.3(m, 
6H), 1.7(S,3H), 2.1 (a, 
3H). 3.1 (S,3H), 3.3 (S, 
3H), 4.15 (m, 2^,5.2(3, 
1H), 7.0 (m, 1H),7.2(m, 
1H). 7.4(d,1lH). 
MS (ES) : M/Z [MH+] 
=704, C37H54C1N308 
+H requires 704.3678. 
NMR (CDC13, selected 
data) : 0.8-0.9 (m, 
6H),1-2-1.25 (m,6H), 1.3 
(s, 9H), 1.7(e,3H), 2.1 
(s. 3H), 3.3 (s, 3H). 5.2 (s, 
1H>, 6.95 (m, 1H),7.2(m, 
1H). 7.35 (d, 1H). 
MS (ES) : M/Z [MH+] 
=692. C35H50CIN3O9 
+H requires 692.3314. 
NMR (CDCI3, selected 
data) : 0.8 (m, 3HD, 0.95 
(d, 3H). 1.2-1 .3 (m, 6H), 
1.7(s,3H). 2.1 (s,3H), 
3.3 (s, 3H), 3.4 (s, 3H). 
4.15 (m.2H), 5.2«s, 1H), 
7.0(m, 1H),7.2(rh, 1H), 
7.35 (d,1H). 

(IS^R^S.SS^R.aaR^acetyb^S^- ^^^ggSgg 
^chlorophenyOmethylKpropanoyDammo]- =758, C39 ^ 4 _ 9 ^^ 8 
1-methyiethyO-8a-hydroxy-3,8^methyN I^^SSaiSSa 
1 2 4a 5 6,7,8.8a-octahydronaphthalen-1-yl NMR (CDCI3, 
(2S 3aR 9bRV6^lon>9b-hydroxy- 5-methyl- date) : 0.8 (m. 3H)| 1.0 (d. 



, jar%,tjur\ uui ^ i.j-. — ~j - 

1 ,2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2,1lbenzoxazine-2-carboxylate 



(1S.2R,4aS l 5S,8R,8aR)-2-{acetyloxy)-5-{2- 

[(2,2-dimethylpropanoyl)(1 - 
methylethyl)amino>1 -methylethyl}-8a- 
hydroxy-3.8-dlmethyl-1.2.4a.6.6.7,8.8a- 
octahydronaphthaleiv1-yl (2S,3aR,9bR)-6- 
chloro-9b-hydro xy-5-methyl-l ,2,3,3a,5,9b- 
hexahydropyrrolo[2,3-c]l2,1]benzoxazine-2- 

carboxylate 

(IS^^aS.SS^R.SaR^ac^tylo^Ba- 
hydroxy-3,8-dimethyl-5-{1-methyl-2-{(1- 
methylethyl)[(methyloxy)ac«tyaamirio}ethyl)- 
1 ,2,4a,5 t 6,7,8,8a-octariydronaprithalen-1 i-yl 
(2S,3aR,9bR)-6-chlaro-9b-hydroxy-5 -methyl 
' 1 ,2,3,3a 1 5,9b-hexahydropyrrolo[2,3- 
c][2, 1 lbenzoxazine~2-carboxylate 



' 1 i 2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2,1 ]benzoxazine-2-carboxylate 



3H), 1.15 (t3H). ,1.7 (s, 
3H). 2.1 (s.3H),3.3(s. 
3H), 4.65 (m, 2H),j 5.2 (s, 
1H), 6.95-7.1 (m 1 2H). 
7.2-7.45 (m, 5h). 

(1 S,2R > 4aS f 5S,8R,8aR)-2-(acety,oxy>5-(2- ^^"^^ 
chloropheny1)methyn[(methyloxy)^ty0ami^ 

oV1-methylethyl)-8a-hydroxy-3.8-d.methyl- NMR (CDCI3, selectea 
ll4a.5,6,7,8,8a-oct a hyd ro naphthalen-1-yl data) k 0 8 (m 3^) 10 
(2S,3aR.9bR)-6K;hl 0ro -9l> hydraxy-5-methyl- (m 3H) 1 .7 {B 3H) 2.1 
1 ^.a.aa.B.gb-hexahydropyrroloP.S- (s, 3H), 3.3 >(s. 
c][2 Ubeozoxezine-2-carboxylate 3H), 4.0-4.2 (m. 3H). 
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4.65 (m, 2H), 5.2 js, 1H). 
7.0 (m, 1H), 7.1 (fh, 1H), 
7.2-7.5 (m, 5Hl). 

i 

i 

77 (1 S,2R,4aS,5S.8R.8aR)-5-(2-[acetyl[(2- MS (ES) : M/Z [lyll-l+] 
methylphenyl)methyI]amiiioM-methylethyl)- =724, C39H50CIN3O8 

2-(acetyloxy)-8a-hydroxy-3.8-dirnethyl- +H requires 724-3365. 
1 ^^^.B^ASa-octahydronaphthalen-l -yl NMR (CDCI3. selected 
(2S 3aR,9bR)-6-chloro-9b-hydroxy-5-met hyl- data) : 0.75-0.8 (rh, 3H), 
' 1 .^S.Sa.s.Sb-hexahydropynnolop.S- 1 .0 (d, 3H), 1 .7 (sL 3H), 
clp.llbenzoxazine^^rboxylate 2.1 (s, 3H), 2.3-2.35 (m, 

3H), 3.3 (s, 3H). 5.25 (3, 
1H), 6.95-7.1 (m,2H). 
7.2-7.4 (m, 5H). 

78 (1S,2R.4aS,5S,8R,8aR)-2-(acetyloxy)-8a- MS (ES) : M/Z [MH+] 

hydroxy-3,8-dimethyl-5-{1-methyl-2-[[(2- =738. C40H52CIN3O8 
methylphenyl)methyl](propanoy!)amino]ethyl) +H requires 738.(3521 . 
' -1 i 2,4a,5 I 6.7,8,8a-oc4ahydronaphthalen-1-yi NMR (CDCI3. selected 
(2S.3aR,9bR)-6-chlorc-9b-hydroxy- 5-methyl- data) : 0.8 (d f 3H). 1.05 
1 1 2,3,3a.5 > 9b-hexahydropyrrolo[2 f 3- (d, 3H), 1 .1 (t, 3H)i 1 .7 (s, 
c][2,1]benzoxazine-2-carboxylate 3H), 2.1 (s, 3H), 2.3 (s. 

3H), 3.3 (s, 3H), 4-5 (m. 
2H), 5.25(8. 1H). 6.9-7.1 
(m, 2H) r 7:15-7.3(^1,4^, 
7.35 (m,1H). 

79 (1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- MS (ES) : M/Z [MH+] 

hydroxy-3,8-dimethyl-5-(1-methyl-2- =754, C40H52CIN3O9 

{[(methyloxy)acetyr|[(2- +H requires 754.3470. 

methylphenyl)methyr|amino}ethyl)- NMR (CDCI3, selected 

1 ,2,4a,5,6,7,8,8a-octahydronaphtrialen-1-yl data) : 0.8 (d, 3H),' 1 .0 (d, 
(2S,3aR,9bR)-6-chloro-9b- hydroxy-5-methyl- 3H). 1.7 (s, 3H), 2.1 (s, 
1 ,2,3 < 3a,5,9b-hexariydropyrrolot2,3- 3H), 2.3 (s, 3H), 3 3-3.35 
c]T2,1]ben20xazine-2-carboxylate (m, 6H), 4.1 (m, 2IH), 4.55 

(m. 2H), 5.25 (s, 1H), 6.9- 
7.1 (m. 2H), 7.1-7.3 (m, 
4H), 7.4 (m. 1H)- 

80 (1S.2R.4aS.5S.8R.8aR)-2-(acetyloxy)-5-[2- MS (ES) : M/Z [MH+] 
(4-[[(4-fluorophenyl)methyQoxy}piperidin-1- =770, C41 H53CI(fN308 
yl)-1-methylethyl]-8a-hydroxy-3.8-dimethyl- +H requires 770^3583. 
1 ,2,4a,5,6,7,8 ( 8a-octahydronaphtrialeri-1-y1 NMR (CDCI3. sejected 

(2S,3aR,9bR)-6-ChlorO-9b-hyd roxy-5-methyl- data) 0.8 (d, 3H)J 1.2 (d. 
1 ,2.3,3a,5,9b-hexariydropyrrolo[2.3- 3H), 1.7 (s. 3H), 1 .9-2.1 
c][2,1lben20xazine-2-carboxylate (m, 5H), 2.1 (s, 3W), 2.9- 

3.1 (m. 4H), 3.3 (k 3H), 
4.5 (S, 2H), 5.2 (i 1H), 
6.95-7.1 (m, 3H), y .2-7.3 
(m,4H). j 







|0Q608 


35 IArFeb-03 04:40 | 







37 



14/02 03 16:34 FAX 0113 243 0446 



ITDL LEEDS 



DOC RECEPTION 



©043/045 



38 



81 



^^^Vl^llf?^^- 1 - 770.9339. 
melhylethyl^+ydro^.Wirn^ NM R(CDCI3. selected 

1 ^ 7Al r l ttS2tS*l «rt 0 ,8 (d, 3HV1.2 (d. 
^•^•!^_>f^^^W2^ 3H). 1.7 (B, 3H). 1,9-2. 



82 



1 2 3 3a,5,9b-hexahydropyrroto[2.<J- 
c]i2,'l]benzojcazf>e"2-carboxylate 



(1 S 2R,4aS,5S.8R.8aR)-2Kacetyloxy)-5-[2- 

1 2 4a 5 6 7 8 8a-octahydronaphthalen-1-yl 
1 ,2.43,0,0, r°,o* » ^methyl 



83 



84 



3H),1.7 (S, 3H), 1.9-2.1 
(m, 5H), 2.1 (s. 3HD. 3.3 
(s, 3H), 3.45-3.75 (m, 
8 H),4.Hs,2H).f2(a. 
lH),7.0(dd.lH)|, 7 2- 
7.35 (m. 2H). 7.35-7.45 

(m.4H). 1 
MS (ES) : M(Z [S/IH+] 
=694, C38H48CIN307 

+H requires 694.3. 
NMR (CDCI3, selected 



3aR.9bR)-B-cnioro-wD-nyui«*y 
' 1 2 3,3a.5,9b-hexahydropyrrolo[2.3- 
c]i2,1]benzoxazlne~2<arboxylate 



(1S,2R,4aS,5S,8R,8aR)-2-(ace^oxy> ; 5-{2- 
[ (2R,eS>2.6^mettylmorpho^yI^- 0/0liWW . 



3H),1.7 (s,3H),2\1 (m, 
3H), 3.0-3.5 (m, 5H). S.2 
(s,1H),7.0(dd,1IH),7.2- 

7.1-7.35 (m,7H). 
MS (ES):M/Z[MH+] 
=676, C35H50CIN3O8 
+H requiies 676.3365. 



1 2 3 3a,5,9b-hexahydropyrrolo[2,ci- 
'cil2.1ltenzoxazin^2-cart)oxylate 



(1S.2R.4aS.5S.8R.8aR>2Ka^oxyV8a- = 

hydroxy-3,8^imethyl-5-{1-methyl-2- C33H43CIF3N308 +H 

ImelhyW*^ ^^702^769. 
1 ,2,43,5,6 ^8,8a^h^naphthale^^ £ selected 

^SK?^^ data) :0,85 (^3^0,91 



3H), 1.2-1 .3 (m,6H),1-7 
(s, 3H),2.1(s. 3H),3.1- 
3.3 (m. 6H), 3.3 (s, 3H). 
5.2 ( Sl 1H),7.0(da,1H), 
7.2-7.35 (m, 2H). 
MS (ES) : M/Z [MH+] 
=702.2, , 



3aR,9bR)-B-cnioro-Mo-i iyvi - ■ • ■ - 
' 1 2 3,3a,5,9b-hexahydropyrroloI2 J 3- 
'ci^.Hbenzoxazln^-carboxylate 



85 



(lS,2R,4aS.5S3R,8aR)-2-(aceWloxy> ; 8a- 
methylphenyl)methyl](3,3.3- 

clp.Ubanzoxazine^-carboxylate 3H^ ^ g 2 



data) : 0.85 (m, 3^), 0.95 
(m,3H).1.7(s.3H), 2.1 
(s,3H). 3.1 (s,3H)i 3.4 (s, 
3H), 5.2 (S,1H), 7-0 (m. 
1H), 7.2-7.4 (m,',2H). 
MS (ES) : M/Z [MH+] 

=792.2, I 
C40H49CIF3N3O8 +H 
requires 792.3239. 
NMR (CDCI3. selected 
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(s, 1H), 6.9-7.4 (nl, 7H). 



86 



87 



88 



89 



(lS.2R,4aS,5S,8R,8aR)-2-(ace1y1oxy)-8a- 
hyd roxy-3,8-dimethy1-5-<1 -methyl-2-{4-[(4- 
methylphenyl)methyi]piperazin-1-yl}ethyl)- 
1 ,2 t 4a,5,6,7,8,8a-octahydrDnaphthalen-1 -yl 
(2S,3aR9bR>-6-chloro-9b-hydroxy-5-methyl- 
1,2.3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2,1]benzoxazine-2-carboxylate 



(1S,2R,4aS,5S,8R,8aR>-2-(acetyloxy)-8a- 
hydroxy-3,8^imethy^-(1-methyl-2-{4-[6- 
(methyloxy)pyridazin-3-yripipera2in-1 - 
yl}ethyl)-1 ,2,4a. 5.6.7,8.8a- 
octahydronaphthalen-1-yl(2S,3aR,9bR)-6- 
chloro-9b-hyd roxy-5-rnethyM ,2,3,33,5,9b- 
hexahydropymolo[2,3-c][2,1]benzoxazine-2- 
carboxylate 



(1S,2R,4aS,5S I 8R,8aR)-2-(acetyloxy)-5-[2- 
[4^6-chloropyrazirv2-yl)piperazjrt-1 -yQ-1 - 
methylethyl}-8a-hydroxy-3 f 8-dimethyl- 
l^^a.S.S^.S.Sa-octahydronaphthaleivl-yl 
(2S,3aR.9bR)-6-chloro-9b-hydroxy-5- methyl- 
1,2.3.3a,5.9b-hexahydropyrrolo[2,3- 
c] [2 , 1 ]benzoxazine-2-carboxylate 



(1 S ,2R,4aS ,5S ,8R,8aR)-2-(acetyloxy)-5-(2- 
[4-(6-chloropyridin-2-yi}pip6razin-1 -ylJ-1 - 
methylethy1}-8a-hydroxy-3,8-dimethy!- 
1,2.4a,5,6.7 l 8,8a-octahydronaphthalen-1-yl 
(2S,3aR,9bR)-6-chloio-9b-hydroxy-5- methyl 
1 ,2 ,3,3a ,5,9b-hexahyd ropyrrc>lo[2.3- 
c][2,1]benzoxazine-2-carboxylate 



MS(ES): M/Z[MH+] 
=751.2, C41H55CIIN407 
+H requires 751 .£838. 
NMR (CDCI3, selected 
data): 0.8 (m t 3H), 1.1 
(m, 3H), 1.65 (s.3H), 2.1 
(s, 3H), 2.3 (8, 3H), 3.3 (s, 
3H), 3.4-3.6 (m, 8M), 4.0- 
4.15 (m, 3H), 5.2 (s, 1H). 
6.9 (dd, 1H), 7.1-7.3 (m. 
6H). i 
MS (ES) : M/Z [IWH+] 
=755, C38H51CIKI608 
+H requires 755.3535. 
NMR (CDCI3. selected 
data) : 0.8 (m, 3HJ), 1.1 
(m,3H). 1.7 <s. 3H). 2.1 
(s. 3H), 2.4-3.2 (m, 12H). 

3.3 (s, 3H). 4.0 (s, 3H), 
5.2 (s, 1H), 6.95-7.05 (m, 
2H), 7.15 (m, 1H),',7.2-7.3 
(m, 2H). ' 
MS (ES) : M/Z [MH+] 
=759, C37H48C12N607 
+H requires 7593040. 
NMR (CDCI3, selected 
data) : 0.8 (d,3H). 1.15 
(d, 3H) ( 1.7 {s. 3y\), 2.1 
(s, 3H), 2.4-3.2 (nj, 12H), 
3.3 (s, 3H), 5.2 (s, 1H), 
7.0 (m, 1H), 7.2 (ip, 1H), 
7.3 (d, 1H), 7.95 k 1H), 
s. 1Hj. 



8.05 (S. 
MS (ES) : M/Z [MH+] 
=758.2, C38H49CI2N507 
+H requires 758 3087. 
NMR (CDC13, selected 
• data) : 0.75 (d, 3H), 1 .1 
(d. 3H), 1.6 (s, 3H). 1.95 
(s. 3H). 2.4-2.8 (m. 10H), 
3.1 <s, 3H), 5.1 (k. 1H), 
6.45 (d, 1H), 6.55 (d, 1H), 
6.95(dd,lH), 7.1 (d, 1H) T 
7.15 (d. 1H), 7 3|5(dd, 
1H). 
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1 h^ro«y-3,8^ime*yl-M1-rnfVl-2-(*- +H ^ ulres 723.3525. 
carboxylate 



91 



1 [4-(cyclohexyl.^^^ 
1 9 4a 5 6 7 8,8a-oclahydioii8pWhaten-"i yi 



3H), 2.45-2.8 (m,!8H), 
3 15-3.25 (m, 5H),j3.3(s, 
3H),5.1 (s,1H).6f5(m. 
1H) 6.9-6.95 (m, 2H), 7.0 
(Si 1H). 7.2-7.3 (m. 3H). 
7.35(dd,lH). 
MS(ES):M/Z[NAH+] 
=743.3, C40H59C1N4O7 
+H requires 743.41 51 . 
NMR (CDCI3, seated 



1 ,2,4 a .5,6,7,8,8 a octehyd^^^^ . ^ (d> 3H ),|1 .1 (d, 

<2S.3aR.?*R^ y 3H)/l -7 (a, 3H). 1:7-1.85 



c]i2;i]benzoxazine-2-carbc. J cylate 



3H), 1-7 (s,3H). 1:7-1.85 
( m .8H),2.1 (s.3^,3.3 
(s 3H). 3.6-3.8 (rm. 8H), 
( 5 .2(s,1H).7.0(dd 1H), 
7.2-7.3 (m. 2H). 



92 




93 



clL2,1]benzoxa23ne-2-carboxylate 



3H). 3.0-3.1 (m, 2^), 3.3 
(s,3H), 3.3-3.5 (m.4H). 
3.85-4.05 (m> 4H){ 5.2 (s, 
1H), 6.7(s.1H), 7-0 (dd. 
1H), 7.2-7.25 (m, 2H).7,3 
(m.1H). : 
MS(ES):WWZtMH+l 
=758, C38H49CI2N507 
+H requires 758^087. 
NMR (CDa3, selected 
. data) : 0.85 (d.3hj), 1.15 
(d.3H), 1.7 (S.3r[), 2/^5 

(s, 3H), 3.0-3.2 (rh, 4H). 
3.35 (s,3H), 3.35-4.05 
(m, 6H), 5.2(s,1H),6£ 
(m, lH) 7.0(dd,-iH) 7^2 

(m.1H),7.3(d,1H).7.6 
(m.lH),82(m 1H). 
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94 (1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3.8-dimethyl-5-{1 -methyl-2-OXO-2- 

[(phenylmethyl)amino]ethyl}- 
1,2,4a,5,6,7,8,8a-octahydronaphtriaIen-1-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 
1 ,2 ,3, 3a,5,9b-hexahydropyrrolo[2 r 3- 
c][2 , 1 ] benzoxazine-2-carboxylate 



95 (1S,2R,4aS,5R,8R,8aR)-2-(acety]oxy)-5-{2- 
H(2-chlorophenyl)methyQ(mettiyl)amino]-1- 
methyl-2-oxoethyl}-8a-hydroxy-3,8-dimethyl- 
I^^.S.e.Z.B^a-octahydronaphthalen-l-yl 
(2S,3aR,9bR)-6-ghloro-9b-hydro xy-5-methyl- 
1 f 2,3,3a,5,9b-hexahydropynrolo[2,3- 
c][2,1]benzoxazine-2-carboxylate 



96 (1 S ,2R,4aS ,5S,8R,8aR)-8a-hydroxy-3,8- 
dlmethyl-5-(1 -methylethyl)-2- 
{[(phenylam(no)carbonyl]oxy}- 
1 ,2,4a,5,6,7,8,8a-octabydronaphtha1en-1 -yl 
(2S,3aR9bR)-6-chlaro-9b-hydroxy-5-methyl- 
1 ,2,3,3a,5,9b-hexahy dropyrrolo[2 T 3- 
c][2, 1 ]benzoxazine-2-carboxylate 



97 (1 S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-5-[2- 
(cycloheptylamino)-1 -methylethyl]-8a- 
hydroxy-3,8-dimethyl-1,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1 -yl (2S ,3aR,9bR)-6- 
chtoro-9l>hydroxy~5-methyl-1 ,2,3,3a,5,9b-h 
exahydropyrrolo[2,3-c][2, 1 ]benzoxazine-2- 
carboxylate 



98 (1 S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-5-{2- 
[4-(2-chloropyrimidin-4-yl)pfperazln-1 -yl]-i - 

methylethyI}-8a-hydroxy-3.8-diiriethyl- 
1 ^^a.S.BJ.S.Sa-otfahydronaphthaleri-l -yl 
(2S,3aR9bR)-6-chloro-9b-riydroxy- 5-methyl 
1 ,2,3,3a,5,9l>hexahydropyrrolo[2,3- 
c][2,1]benzoxazine-2-carboxylate 



MS (ES) : M/Z [fjAH+] 
=682, C36H44CIN308 
+H requires 682.2895. 
NMR (CDCI3, sefected 
data): 0.9 (m. 3H), 1.3 
(m, 3H), 1 .7 (s, 3tfl), 2.1 
(s, 3H), 3.3 (s, 3H), 4.2 
(m, 2H). 5.3 (s, 1H),7.0 
(dd. 1H), 7.1-7.3 (rn, 4H), 
7.5 (m, 1H), 7.7 (m, 1H), 
7.9 (m, 1H). 
MS (ES) : M/Z [MH+] 
=730, C37H45CI2N308 
+H requires 730.2662. 
NMR (CDCB, sefected 
data) : 0.9 (m, 3H), 1.3 
(m, 3H). 1.75 (s.3H). 2.1 
(s. 3H), 3.1 (s, 3H), 3.3 (s. 
3H) r 5.15-5.2 (m, 2H). 6.8 
(dd, 1H), 7.0-7.5 (m, 5H), 

7.75 (m, 1H). 
MS (APCI) : M/Z [MH+] 
=640.2, C34H42CIN307 
+H requires 640.2790. 
NMR (CDCI3, selected 
data): 0.8 (m,3H), 1.0 
<m, 6H). 1.75 (S. 3H), 3.3 
(s, 3H), 5.2 (s, 1H); 6.6 (s. 
1H),7.0 (dd, 1H), 7.1 (dd, 
1H), 72. (m, 1H), 7.3-7.4 

(m. 5H). 
MS (APCI) : M/Z [MH+] 
^674, C36H52CIN307 
+H requires 674.3572. 
NMR (CDCI3, selected 
data): 0.9 (m. 3H). 1.1 
(m, 3H), 1.6-1 .9 (rn, 16H), 
2.1 (s, 3H), 3.3 (s, 3H), 
5.1-5.2 (m, 2H). 7:0 (dd. 
1H), 7.2-7.4 (m.^H). 
MS (ES) : M/Z [MH+] 
=7591. C37H48CEN607 
+H requires 759.^040. 
NMR (DMSO, selected 
- data): 0.8 (d. 3H)„1.1 (d. 
3H), 1.6(s,3H),2.1 (s, 
3H), 2.5 (m, 2H)> 2.95-3.1 
(m. 2H). 3.15 (Si 3H), 
3.2-3.8 (m. 6H). 5.1 (s, 
1H), 7.0 (d, 1H),7l.1 (dd. 
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1H), 7.3 <d,1H). 7.35 (d, 
1H), B.2(d,1tjl). 



99 (1S 2R,4aS,5S.8R,8aR)-2-(ac6ty ,0)t y>- j ^[ 2 - 
[-M5<jhloropyridin-2-yl)piperazin-1-yIl-1- 
methytethyl)-8a-hydroxy-3.8-dimethyl- 
1 2 t 4a,5,6,7 l 8 l 8a-octahydronaphtbalen-1-yl 
(2S 3aR,9bR)-6-chloro-9b-hydroxy-5- methyl- 
' 1 1 2,3,3a I 5,9b-hexahydropyrrolot2,3- 
cl[2.1 ]benzoxazine-2-carboxylate 



100 (1S,2R.4aS,5S,8R,8aR)-2<ac»tyJoxy>5K2 
[4-(5-cmoropyrazin-2-yl)piperazin-1-yQ-1- 
methylethyl}-8a-hydroxy-3,8-dlmetr\yl- 
1 2 4a,5,6 l 7,6.8a-octahydror»apMhalen-1-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 
1 ,2,3,3a,5,9b-hexahydropyrrok>[2,3- 
c][2 ,1 ]benzoxazine-2-carboxylate 



101 (1S,2R,4aS,5S l 8R,8aR>-2-(acetyloxy)-5-{2- 
[4-(4-chlorophenyl)piperazin-1 -yQ-1 - 
methylethy!}-8a-hydroxy-3,8-dimethyl- 
1 2 4a 5 6 7,8,8a-octahydronaphthalerM-yl 
(2S 3aR P 9bR>6-chloro-9b-hydroxy-5-methyl 
' i,2i3,3a,5,9b-hexahydropyrrolo[2 I 3- 
c][2,1 ]benzoxazlne-2-carboxylate 



1 02 (1 S 1 2R,4aS,5S.8R.8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-{1-metliyl-2-[4-(4- 

methylphenyl)piperazin-1-yl]ethylh 
1 .2,4a,5,6 ,7,8,8a-octahydronaphthalerv-r -yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl 
' 1 .z.S.Sa.B.gb-hexahydropyrroloP.S- 
c]'[2.1 ]benzoxazine-2-carboxylate 



MS (ES) : M/Z [MH+] 
=758.2, C38H49CI2N507 
+H requires 758.3087. 
NMR (CDCI3, selected 
data) : 0.85 (d, 3H). 1.15 
(m, 3H), 1.7 (s. 3H), 2.1 
(s, 3H), 3.4 (s, 3H),3.5- 
3.6(m,4H), 5.15-5.2 (m, 
2H). 6.65 (d. 1H), 7.05 
(dd.1H),7.2 (d,1H), 7.3 
(d, 1H), 7.5(m,lH), 8.15 
(m,1H). . 
MS (ES) . M/Z [MH+] 
=759.1, C37H48CI2N607 
+H requires 759.3040. 
NMRlCDCra, selected 
data) : 0.85 (d, 3H), 1.25 
(d, 3H). 1.7 (3. 3H). 2.1 
(a. 3H). 2.3-2.8 (m, 9H), 
3.3 (s, 3H), 5.2 (s, 1H), 
7.0 <dd,1H),7.2(d,1H), 
7.3 (d, 1H). 7.95 (S, 1H), 
8.05 (S.1H). 
MS (ES) : M/Z IMH+] 
=757.1, C39H50CI2N4O7 
+H requires 757.3135. 
NMR (CDCI3, selected 
data): 0.8 (d.3H). 1.05 
(d,3H),1.7(s. 3H), 2.1 
(s r 3H), 2.45-2.8 (m, 7H), 
3.1-3.25 (m,4H), 3.3 (S. 
3H). 5.2 (s, 1H). 6.8-6.85 
(m. 2H),7.0(dd,1H),7 2- 
7.3 (m. 3H). 7.4(d.1H). 

MS (ES) : M/Z [MH+] 
=737.2, C40H53OIN4O7 
+H requires 737.3681. 
NMR (CDCI3, selected 
data) : 0.8 (d, 3H), 1.25 
(d.3H),1.7(s,3lll). 2.1 
(s, 3H), 2.3 (s, 3H). 3.0- 
3.2 (m. 4H), 3.3 (s, 3H), 
5.2 (S, 1H), 6.85-6.9 (m. 

2H),7.0(dd, 1H]j. 7.1- 
7.15 (m,2H), 7.2-7.35 (d. 

! 
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2H). 



103 (1 S,2R,4aS r 5S,8R,8aR)-2-(acetyloxy)-5-(2- 
[4-<2-chloroprienyl)piperazin-1 -yl]-1 - 
methylethyl}-8a-hydroxy-3,8-dimethyl- 
1,2,4a,5,6,7,8,8a-octahydronaphtrialen-1-yi 
(2S.3aR,9bR)-6-chlorx5-eb-hydroxy-5-methyl - 
1 ,2,3,3a.5,9b-hexahydropyrrolo[2,3- 
c][2, 1 ]benzoxazine-2-carboxylate 



104 (1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-(1 -methyl-2-{4-I3- 
(trifluoromethyl)phenyl]piperazln-1-yl}ethy1)- 
l^a.S.ej.S.Sa-octahydronaphthalen-l-yl 
(2S,3aR,9bR)-6-chloro-9b-hydro xy-5-methyl- 
1,2,3,3a,5,9b-hexahydrapyrrolo[2,3- 
c][2,1 ]befi2»xazine-2-carboxylate 



1 05 (iS.2R,4aS,5S.8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dlmethyl-5-(1 -methyt-2-{4-[4- 
(methyloxy)phenyQpiperazin-1-yl}ethyl)- 
1 ,2,4a r 5,6,7,8,8a-octahydronaphthalert-1 -yl 
(2S,3aR,9bR>6-chloro-9b-hydroxy-5-methy1- 
1 ^Sa.S^b-hexahydropynelop.S- 
c][2,1 ]benzoxazlne-2-carboxylate 



1 06 (1 S,2R.4aS ,5S,8R,8aR)-2-(ac6tyloxy)-8a- 
hydroxy-3,8-dimethyl-6-(1-methyl-2-{4-[2- 
(trifluoromethyl)phenyl]plperazin-1-yl}ethy1)- 
1 ,2,4a f 5,6,7,8,8a-octahyd ronaphthalen-1 -yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl 
1,2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2, 1 ]bervzoxazine-2-carboxylate 



MS (ES) : M/Z [MH+] 
=757.1, C39H50CI2N4O7 
+H requires 757.3. 
NMR (CDCB. selected 
data): 0.8 (d. 3H), 1.25 
(d. 3H). 1.7 (8.3H),2.1 
(s. 3H). 3.0-3.5 (m, 11H), 
5.2 (s,1H), 6.95-7.1 (m, 
3H), 7.15-7.4 (m, 4H). 
MS (ES) : M/Z [MH+] 
=792, C40H50CIF3N4O7 
+H requires 791 .3398. 
NMR (CDCI3, selected 
data): 0.85 (d, 3H), 1.25 
(d. 3H). 1.7 (s, 3H), 2.1 
(s,3H). 3.3 (s, 3H). 3.5- 
3.8(m,4H), 5.2 (s, 1H), 
7.0-7.15 (m, 3H), 7.2-7.35 
(m, 3H), 7.3(dd„1H). 
MS CES) : M/Z [MH+] 
=753.2, C40H53C1N4O8 
+H requires 753.3630. 
NMR (CDCI3. selected 
data); 0.8 (d,3H), 1.25 
(d, 3H), 1.7 (s, 3HI), 2.1 
(s, 3H), 3.0-3.15 (m, 4H), 
3.3 (s, 3H), 3.4-3.6 (m, 
4H), 3.8 (S. 3H). 5.2 (S. 
1H), 6.8-7.0 (m, 5H). 7.2- 
7.35 (m, 3H). 
MS (ES) : M/Z [MH+] 

=791.2, 
C40H50CIF3N4O7 +H 

requires 791.3398. 
NMR (CDCI3, selected 
data): 0.8 (d. 3H). 1.25 
(d,3H), 1.7 (s, 3HI). 2.1 
(s, 3H), 2.9-3.1 (rii, 4H), 
3.3 (S, 3H), 5.2 (S, 1H), 
7.0-7.15 (m, 3H), 7|.2-7.35 
(m,3H), 7.4 (mjlH). 
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(1S,2a4aS,5S,8R,8aR>2<a C ^to^V8a- 
hydroxy-3,8-climethyl-5^1-methyl-2H4-[4- 
(trifluoromethyl)pyrimidin-2-ynplp€razin-1- 
yl)ethyl)-1.2,4a,5,6,7 ,8,8a- 

chloro- 9b-hydroxy-5-methyM ,2,3,3a ,5,9b- 
hexahydropyrrolo[2 l 3-c][2,1]b€nzoxazlne-2- 

carboxylate 



108 



109 



(1S,2R,4aS.5S.8R,8aR)-2-(acetyloxy)-5-{2- 

[4-(2-fluoropheny1)piperazin-1-yl]-l- 
meUiylethyIHa^ydraxy-3,8^.methyl- 
1 2 4a,5,6,7,8,8a-octahydronaphthalen-1-yl 
(2S 3aR,9bR>^hloro-9b-hydroxy-5-memyl - 
1 2 3 3a,5,9b-hexahydropyrrolo[Z,3- 
c]t2,1lbenzoxaz1ne-2-carboxylate 



(1S.2R.4aS,5S.8R.8aRV2Kace^loxy>8a- 
hydroxy-3,8^lrnethyl-5^l-itTethyl-2W6- 
methy1pyridin-2-yl)piperazjrv1-y2ethyI}- 
1 2,4a 5 > 6,7,8,8a-oCtahydronaphthalen-1-yi 

(2S3aR,9b^ 

1 ^.S.Sa.S.gb-hexahydropyrroiop ,3- 

c][2,1]benzoxazlne-2-carboxylate 



1 10 (1S < 2R,4aS,5S,8R,8aR)-2-(acetyk,xy)-5^2. 
[4-(4-fluorophenyl)piperazin»l-yi]-i- 
methylethyl)^a-hydroxy-3.8^imethyV- 
1,2,4a.5,6,7,8,8a-octahydroriaphthalen-1-yi 
(2S 3aR,9bR)-6-chloro-9b-hydroxy-5-methyl - 
' 1 2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2,1]benzoxazine-2-carboxylate 



MS(ES):M/Zt^H+] 

=793.1, 
C38H48CIF3N607 +H 

requires 793.3303. 
NMR(CDCl3, setected 
data): 0.6 (d, 3H),.1.1 (d, 
3H). 1-7 (s.3H).2.1 (s, 
3H), 2.5-2.8 (m, 1 0H), 
3.35 (s, 3H), 3.6-3.8 (m, 
2H), 3.8-4.0 (m, 4H). 5.2 
(s,1H), 6.7 (m. 1H). 7.0 
(dd, 1H). 7.2 (m, 1H), 
7.35 (d,1H), 8.5(m,1H). 

MS(ES):M/Z[MH+] 
=741.2. C39H50CIFN4O7 
+H requires 741 .3430. 
NMR (CDCI3, selected 
data) : 0.8 (d. 3H),1.2(d, 
3H),1.7(s,3H),2.1(s, 
3H), 3.0-3.2 (m, 4H), 3.3 
(s, 3H), 3.3-3.55 (m, 4H). 
3.6-3.8 (m, 2H),5.2(s, 
1H), 6.9-7.15 (m, 5iH), 7.2 
(d, 1H)> 7.3(m,lH). 
MS (ES):M/Z[WH+] 
=738.3, C39H52CIN507 
+H requires 738.3634. 
NMR (CDCI3, setected 
data): 0.8 (d. 3H), 1.2 (d. 

3H), 1.7 (s.3H).2.1 (s, 
3H), 2.65 <s,3H), 3.0-3.2 
(m, 2H), 3.3(s,3H), 3.3- 
3.6 (m, 4H), 4.CML2 (m, 
5H),5.2(s,1H), 6i8-6.85 
(m, 3H), 7.0 (dd, 1H). 7.2 
(d,1H). 7.9 (m,1H). 
MS (ES) : M/Z [MH+] 
=741.3, C39H50CIFN4O7 
+H requires 741.3430. 
NMR (CDCi3, setected 
data) :0.8 (d,3H)..1.2(d, 
3H). 1.7 (s, 3H).2.1 (s, 
3H),2.65(s, 3H),j3.3(s, 
3H), 3.3-4.0 (m, BH), 5.2 
(S.1H), 6.85-6.9b(m, 
2H), 6.95-7.05 (nri, 3H). 
7.2-7.35 (m. 2H). 
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1 1 1 (is,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3.8-dimethyl-5-{1-methyl-2-[4-(1,3- 
thiazol-2-ylcarbonyl)piperazin-1 -y1]ethyl}- 
1,2,4a,5,6,7,8,8a-octehydranaphthaleri-1-yl 
(2S,3aR.9bR)-6-chloro-9b-hydroxy-5-methyl- 
1 f 2,3,3a,5,9l>hexahydropyrrolo[2,3- 
c][2,1]benzoxazine-2-carboxylate 



112 (1 S,2R 1 4aS,5S,8R s 8aR)-2-(acetyloxy)-8a- 
hydroxy-3.8-dlmethyl-5-(i-metriyl-2-(4-[(3- 

phenylpropyl)oxy]piperidin-1-yl}ethyl> 
1 ,2,4a,5,6,7,8,8a-octahydronaphtha(en-1 -yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-m ethyl- 
1 ,2.3,3a,5,9b^exahydropyrrolo[2.3- 
c][2.1]benzoxazine-2-carboxytate 



113 (15,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3.8-dimethyl-5-(1-methyI-2-{4-[5- 
(trifluorcmethyl)pyridin-2-yl]piperazin-1- 

yl}ethyl)-1 >2.4a,5,6,7,8.8a- 
octahydronapbthalen-1-yl(2S l 3aR,9bR)-e- 
chloro-9b -hydroxy-5-methyH ,2,3.3a,5,9b- 
hexahydropyrrolol2,3-c][2.1]benzoxazine-2- 
carboxylate 



114 



115 



(1S,2R.4aS,5S,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dlmethyl-5-{1-methyl-2-[4- 
(phenylmethyl)piperidiri-1-yl]ethyl}- 
I^^.S.ej.S.Sa-octahydronaphthalen-l-yl 
(2S.3aR,9bR)-6-ch]oro-9b-hydroxy-5-methyl- 
1 t 2.3,3a.5,9b-hexahydropynrolo[2.3- 
c][2,1]ben20xazine-2-carboxylate 



(1S^R,4aS.5S.8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyI-5-(1-methyl-2-{4-[3- 
(trifluoromethyl>pyridin-2-y0pipera2in-1- 
yl}ethyl)-1 ,2,4a,5,6,7,8,8a- 

octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 



MS (ES) : M/Z [MH+J 
=758.2, C37H48C1N508S 
+H requires 758.2990. 
NMR (CDCI3, selected 
data) : 0.8 (d. 3H), 1.25 
(d, 3H), 1.7 (a, 3H), 2.1 
(s. 3H). 3.1-3.2 (m, 2H), 
3.3 (S, 3H). 3.4-4.2 (m, 
9H), 5.2 (s. 1H),7:0(dd, 
1H), 7.2-7.35 (m, 2H), 7.6 
(S. 1H), 7.9 (s, 1H). 
MS (ES) : M/Z [tylH+] 
=780.2, C43H58C1N308 
+H requires 780.3991. 
NMR (CDCI3, selected 
data): 0.8 (d,3H), 1.25 
(d, 3H), 1.7 (s, 3H), 2.1 
(s, 3HV2.4-3.1 (m, 10H). 
3.3 (5, 3H), 3.3-3.5 (m, 
8H). 5.2(s, 1H), 7.0 (dd, 
1H). 7.1-7.3 (m,S7H). 
MS (ES) : M/Z [MH+] 

=792.2, 
C39H49CIF3N507 +H 

requires 792.3361 . 
NMR (CDCI3, selected 
data) : 0.85 (d, 3H!). 1.25 
(d. 3H). 1.7 (s, 3H), 2.1 
(s. 3H). 2.3-2.8 (rn, 8H), 
3.3 (s, 3H), 3.6-3.75 (m, 
5H). 5.2 (s. 1H),6.7 (d. 
1H), 7.0 (dd. 1H), 7.2- 
7.35 (m. 2H) 4 7.75 (m, 

1H), 8.45 (s. 1H). 
MS (ES) : M/Z [MH+] 
=736.3. C41 H54CIN307 
+H requires 736.3729. 
NMR (CDC13, selected 
data) : 0.8 (d,3H), 1.2 (d, 
3H), 1.7 (s. 3H), 2.1 (s, 
3H), 2.4-3.1 (m, 15H), 3.3 
(s, 3H), 3.7 (m, 2Hl), 5.2 
(s,1H). 7.0(dd,lHI), 7.1- 
7.15 (m, 2H). 7.2-7135 (m. 
5H). . 
MS (ES) : M/Z 
=792.2, 
C39H49C1F3N5Q7 +H 

requires 792.3^51. 
NMR (CDCI3. selected 
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chlon>9b -hydroxy-5-methyl-1 ,2,3,3a.5 ,9b- 
carboxylate 



116 (1S 2R4aS.5S,8R.8aR)-2-(acetyloxy)-8a- 
116 hydS^ime^^ 

1 0 4a 5 8.73^a-otfahydronaphthalen-i yi 

( 1 5? 3a^b-hexahydropyrrolol2.3- 
2]P,1]benzoxazine-2-carboxylate 



117 (lS.2R.4aS.5S3R.8aR)-2Ha(^ty>oxy)^a- 
hvdroxv-3.8^imethyW5-[1-methyl-2K4^I3- 
ff^tt l y1)pheny0meMP»pe ra z,n-1- 

yl)ethyl]-1 ,2,4a,5,6,7,8 8a- 

chloro- 9b-hydroxy-5-methyl-1 ,2,3,3a,5,»D 
^xaM ro pyrrolo[2,3^lt2,1]beazDxaz l ne-2 

carboxylate 



118 (lS.2R.4aS.5S,8R.8aR>-2-(acetylox y V5K2- 




dimethyl-1 ,2,43,5,6 7,e,»a- 
octahydronaphthalen-1-yl (2S.3aR 9b R >^ 

chloro-9b-hydroxy-5-methy -1 •2- 3 ^;f;! b : 
hexahydiopyrrolo[2.3^][2,1]benzox a z l ne-2- 

carboxylate 



, 19 (1 S 2R,4aS,5S,8R,8aR>2Kacetyloxy>-5 : {2 

' %i%ber\*>xaz°l-2-ylW^^ 

methylethyt}-8a-hydroxy-3,8-d.methy^ 

1 2™ 5?€ [y.s/sa^ctahydronaphthalervl-yl 
(2S 3aR 9bRH^Ioro-9b-hydroxy-5-m ettyl- 



data):0.8(d. 3H).;1.2<d. 
3H).1.7(s.3H).21(s 
3H), 2.4-3.2 (m,8H). 3.3 
<s. 3H), 3.5-3.66 (m, 4H). 
5.2(s,1H).7.0(dd,1H). 
7.1 (m, 1H). 7.2-7.35 (m. 
2H).7.9(d, 1H). 8.5 (m. 
1H). : 
MS(ES): WVZ[MH+] 

=790.2, 
C41H51CIF3N307+H 

requires 790.3446. 
NMR (CDC13, selected 
data): 0.8 (d,3H), 1.2 (d, 
3H).1.65(s, 3H), 2.1(s f 
3H). 2.2-2.6 (m,9H), 3.3 
(S. 3H), 3.5-3.65 (m.4H). 
5.15 (s,1H), 7.0 (dd,1H>. 
7.2 (m, 1H), 7.25 (d,1H). 
7.35-7.55 (m, 4H). 
MS (ES):M/Z[MH+1 

=805.2, 
C41H52CIF3N407 +H 

requires 805.3555. 
NMR (CDCI3, selected 
data): 0.8 (d,3H), 1.2 (d, 
3H). 1.65 (s.3H), 2.1 (s. 
3H),3.2-3.3 (m, 4H) r 3.3 
(3,3H),3.9(m.2H).5i 
<s/lH),7.0(dd,1IM).7.2- 

7.3 (m, 2H) T 7.4-7.7 (m, 
4H). 

MS (ES) : M/Z [MH+] 
=824.2, C44H58CIN3O10 
+H requires 824.3889. 
NMR (CDCI3. selected 
data): 0.75 (d.3H), 1.15 

(d, 3H), 1.35 (t.3H) 1.75 
s, 3H),2.1(s.3H) 2 85- 

3.15<m,9H), 3.3(s,3H), 
4.3(m,2H).4.5(rn.2H). 

5.15 (s,1H), 6.95 Cdd, 
1H), 7.15 (d, 1^17^25 
(m,1H), 7.3-7.4 (rfl, 2H), 

7.95-8.05 (m.2H). 
MS(ES):M/ZljWH+l 
=763.2, C41H510IN4O8 
+H requires 763.3474. 
NMR (CDC 13, selected 
data) : 0.85 (d, 3W),1.2 
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1 ,2 A^a.S.Qb-hexahydropyrroloP.S- 
c][2, 1 ]benzoxazi ne-2-carboxylate 



1 20 (lS,2R r 4aS.5S.8R.8aR)-2-(acetyloxy)-5-[2- 

(4-{[3,5- 

bis(trifluoromethyl)phenyl]rnethyl}plpera2in-1- 
ylH-methylethyl]-8a-hydroxy-3,8-dimethyl- 
1,2,4a,5,67A8a-octahydroriaphthalen-1-yl 
(2S,3aR,9bR)-6-ch loro-9b-hydroxy-5-methyl- 
1 ,2,3,3a.5.9b-hexahydropyrrolo[2,3- 
c][2, 1 )benzoxazine-2-carboxylate 



1 21 (1 S,2R.4aS.5S.8R.8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-(1-methyl-2-{4-[2- 
(methylaxy)phenyQpiperidin-1-yl}ethyl)- 
1 ,2,4a,5,6 r 7,8,8a-octahydronaphthalen-1 -yl 
~(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-m ethyl- 
1 T 2,3 t 3a,5,9b-hexahydropyrrolo[2,3- 
c]I2,1]benzoxazlnB-2-carboxylate 



1 22 (1 S r 2R,4aS F 5S,8R,8aR)-2-(acetyloxy^5-(2- 
{4-[(4-fluoropheny!)methyl]piperazin-1-yl>-1 - 

methylethyiy3a-hydroxy-3,8-dimethyl- 
1 ^^a.S.e.T.Sifla-octahydronaphthalen-l -yl 
(2S, 3aR,9bR)-6-chloro-9b-hydroxy- 5-methyl- 
1 ,2,3,3a ,5,9b-hexahydropyrTOlo[2, 3- 
c][2, 1 ]benzoxa2ine-2-carboxylate 



1 23 (1 S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-5-{2- 
[4-(4-cyanoprienyl)piperazin-1 -yQ-1 - 
methylethyl}-8a-hydroxy-3,8-dimethyl- 
1,2,4a,5,6,7,8,8a-octahydronaphthalen-1-yl 
(2S,3aR,9bR)-6-chlorD-9b-hydnoxy-5-methyl- 
l,2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2,1]benz»xazine-2-carboxylate 



(m, 3H),1.75(s, 3H), 2.1 
(s, 3H), 2.9-3.3 (m, 11H). 
3.3 (s, 3H), 5.2 (S. 1H), 
7.0 (dd,1H), 7.2-7.3 (m, 
2H). 7.3-7.4 (m, 2H), 7.5 
(m, 1H),7.7 (m, ! 1H). 
MS (ES) : M/Z [MH+] 

=873.1, 
C42H51CIF6N407 +H 

requires 873.3429. 
NMR (CDCI3. selected 
data) : 0.8 (d, 3H). 1.2 (m. 

3H), 1.7 (s, 3H), 2.1 (s. 
3H). 2.9-3.1 (m. 6H). 3.3 
(s. 3H), 4.8 (m, 2H), 5.2 
(s, 1H), 7.0 (dd, 1H), 7.2- 
7.3 (m, 2H), 7.8-7.9 (m, 
3H). 

MS (ES):M/Z[MH+] 
=752.2, C41H54CIN308 
+H requires 752.3678. 
NMR (CDCI3, selected 
data): 0.8 {m. 3H), 1.26 
(m, 3H), 1.7(s, 3H). 2.1 
(s, 3H), 2.9-3.6 (m, 11H). 
3.3 (S, 3H), 3.8 (S, 3H), 
5.2 (s, 1H), 6.85-7.15 (m, 
5H), 7.2-7.3 (m.2H). 
MS (ES) : M/Z [MH+] 
=755.3, C40H52CIN4O7 

+H requires 755.3. 
NMR (CDCI3, selected 
data) : 0.8 (d, 3H), 1 2 (d, 
3H), 1.7 (s, 3H). 2.1 (s. 
3H), 3.3 (s, 3H). 3.4-3.7 
(m, 8H), 4.1 (m,2H), 5.2 
(s, 1H), 7.0-7.45 (m, 7H). 
MS (ES) : M/Z [MH+] 
=755.3, C40H52CIFN4O7 
+H requires 755.&S87. 
NMR(CDCI3, selected 
data): 0.8 (d, 3H)J1.2 (d, 
3H), 1.7 (s, 3H), £.1 (s, 
3H), 3.3 (s, 3H), 8.4-3.7 
(m.8H). 5.2(s, 1H). 7.0 
(dd, 1H), 7.1-7.1© (m, 
2H), 7.2-7.3 (m, 2H), 7.4- 
7.5 (m, 2H). 
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124 



MS 2R 4aS,5S,8R,8aR)-2-(acetyloxy)-5-{2- MS (ES) : M/Z l^H+l 
{ [4-(2,3-dihydro-1 ,4-benzodloxln-2- =809.3, C42H53CJ44O10 



125 



126 



hydroxy-3,8-dlmethyl-1 ,2,4a ,5,6,7,8,8a- 
octahydronaphthalen-1 -yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyH ,2.3.3a.5,9b- 
hexahydropyrrolo[2,3-c][2.1]benzoxazlne-2- 

carboxylate 

{1S,2R,4aS,5S.8R,8aR)-2-(acetyloxy)-5-[2- 
t4-<4-bromophenyl)piperazin-1-yQ-1" 
methylethylhSa-hydroxy-S.S-dimethyl- 
1 2 4a 5 6 7,8,8a-octahydronaphthalen-1-yt 

(^aRibRVe^chloro-gb-hydroxy-B-rnethyl- NMR (CDCI3 sheeted 



NMR (CDCI3, selected 
data) : 0.8 (d, 3H).1.2(d. 
3H). 1.7(s.3H). 2.1 (s. 
3H), 2.9-3.9 (m. 12H), 3.3 
(8, 3H), 5.2 (8. 1H), 6.8- 
6.95 (m.4H), 7.0 (dd, 
1H). 7.2-7.35 (nm 2H). 
MS (ES) : M/Z [MH+] 

^803.2. 
C39H50BrCIN4O7 +H 
requires 801.2630. 



127 



128 



1,2.3,3a l 5,9b-hexahydropyrrolo[2.3- 
c][2 , 1 lbenzoxazine-2-carboxyl ate 



data): 0.85 (d. 3H), 1.2 
(d.3H), 1.7(s,3HI),2.1 
(s, 3H), 2.6-3.2 (ml, 12H), 
3.3 (s, 3H), 5.2 (s, 1H), 
6.8 (m,2H), 7.0(dd,1H), 
7.2-7.35 (m, 2H), 7.4 (m, 
2H). 

(1S 2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- MS (ES) : M/Z [MH+] 

hydroxy-3,8-dimethyl-5-(1 -methyl-2-{4-[4- lr .zSl^i\ A m-t 

(trifluoromethylJphenyllpiperazJn-l-y^thyl)- C40H50CIF3N4O7 +H 
1 2 4a S.ej.S.ea-octahydronaphthalen-l-yl requires 791 .3398^ 

(2S.3aR,9bR)-6-chloro-9b-hydro xy-5-methyl- NMR (CDC13, selected 



' 1 ,2,3,3a,5,9l>hexahydrapyiTolo[2,3- 
cl[2,1]benzoxazine-2-carboxylate 



(1 S.2R.4aS ,5S ,8R,8aR)-2-(acetyloxy)-5-{2- 
l4-(2 l 4-difluorophenyl)piperazln-1-yri-1- 
methylethyl}-8a-hydroxy-3.8-dimethyl- 
1,2,4a,5,6,7,8,8a-octahydronaphthalen-1-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-me thyl- 
1 ,2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2 . 1 ]benzoxazi ne-2-carboxylate 



(1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-{1 -methyl-2-[4- 
(pyridin-4-ylmethyl)piperazin-1 -yl]ethyl}- 

l^^.s.ej.S.Sa-octahydfonaphthalen-l-yl 



data): 0.8 (d,3H), 1.2 (d, 
3H).1.7(s, 3H), 2.1 (s, 
3H), 2.6-3.3(s, 3H), 3.4- 
3.9 (m, 6H). 5.2 (s, 1H), 
6.9-7.05 (m, 3H), 7.15- 
7.35 (m, 2H). 7.5 (m, 2H). 
MS (ES) : M/Z [MH+] 

=759.2, 
C39H49CIF2N4Q7 +H 

requires 759.3336. 
NMR (CDCI3, selected 
data) . 0.8 (d, 3H),i1.2 (d, 
3H), 1.7(s,3H), 2.1 (s, 
3H), 2.9-3.3 (m. 7H), 3.3 
(s, 3H), 3.35-3.4E (m, 
4H), 5.2 (S,1H),|6.85- 
7.05 (m. 4H), 7.2 dd, 1H), 
7.3 (m, 1H)i 
MS (ES) : M/Z [i^H+] 
=738.3, C39H52G1N507 
+H requires 738.3634. 
NMR (CDCI3, selected 



1.2,4a.t>.b,^,iJ,oa-ocianyanjrwMi.u.a^.^. jr. .V'u L. 9 , . 

(2S,3aR,9bR^6-chloro-9b-hydroxy-5-me thyl- data) : 0.8 (d, 3H),j i V {0, 
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1 ,2,3,3a,5,9b-hexahydropyrrolo[2.3- 
c][2, 1 ]benzoxazine-2-carboxylate 



129 



130 



131 



132 



(1S,2R.4aS,5S,8R»8aR)-2-(acetyloxy)-5-(2- 
{4-[5-chloro-2-(methyloxy)phenyl]pipera2in-1- 
ylJ-1-methylethyl>8a-hydroxy-3.8-dlmethyl- 
1 ,2,4a,5,6,7,8,8a-octahydronaphthalen-1 -yl 
(2S,3aR,9bR)-6-chloro-9b-hy droxy-5-methyl- 
1 ,2,3 .Sa^b-hexahydropyrroloP, 3- 
c][2 ,1 ]benzoxazlne-2-carboxylate 



(1S.2R,4aS,5S,8R,8aR)-2-(acetyloxy)-5-{2- 
[4-{3,5-dichlorophenyl)piperazin-1-yr|-1- 
methylethy1}-8a-hydroxy-3,8-dimethyl- 
1,2.4a,5,6,7,8,8a-octahydronaphthalen-1-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-me thyl- 
1 ,2.3,3a,5,9b-hexahydrt>pyrrolo[2,3- 
c][2, 1 ]beiizoxazine-2-carboxy(ate 



(1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-(1-methyl-2-{4-[(2E)- 
3™phenylprop-2-enyllpiperaziri-1-yl}ethyl)" 
1 ,2,4a.5.6,7,8,8a-octehydronaphthalen-1 -yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl 
1 ^.^aa.B.gb-hexahydnopyrrolo^.S- 
c][2, 1 ]benzoxazine-2-carboxylate 



(1 S,2R,4aS, 5S,8R,8aR)-2-(acetyloxy)-5-{2- 
[4-(diphenylmethyl)piperazln-1 -yl]-1- 
methylethyl>8a-hydroxy-3,8-dimethyl- 
1,2,4a,5,6,7,8,8a-octahydronaphthalen-1-yl 
(2S,3aR,9bR)-6-chlono-9b-hydroxy-5-methyl 
1 ,2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c]p,llbenzoxazine-2-carboxylate 



3H). 1.7 (3, 3H). 2.1 (S, 
3H), 2.85-2.95 (rrt. 2H). 
3.3 (s, 3H), 3.4-4^2 (m, 
10H). 5.2 (s, 1H). 7.0 (dd, 
1H),7.2 (m. 1H), 7.3 (m, 
1H),7.5(m, 2H), 8.7 (m, 
2H). . 
MS (ES) : M/Z [MH+I 
=787.2, C40H52CS2N4O8 
+H requires 787.3240. 
NMR (CD03, selected 
data): 0.8 (d, 3H), 1.2 (d, 
3H),1.7(s.3H),2.1 (s. 
3H), 3.0-3.6 (m. 10H). 3.3 
(s, 3H), 3.85 (s. 3H). 5.2 
(s, 1H), 6.8 (d, 1H), 6.85 
(s,1H). 6.95-7.05 (m, 
2H), 7.2-7.3 (m, 2H). 
WIS (ES) : M/Z [MH+] 
C39H49CI3N407 +H 
requires 791.2745. 
NMR (CDCI3, selected 
data): 0.8 (d, 3H),1.2(d, 
3H), 1.7 (s. 3H), 2.1 (s. 
3H). 3.0-3.6 (m. 10H), 3.3 
(s, 3H), 3.45-3.7 (m. 4H), 
5.2 (s, 1H), 6.7-Q.8 (m, 
2H), 6.9-7.0 (m, 2H). 7.2- 
7.3 (m. 2H)I 
MS (ES) : M/Z [MH+] 
=763.3, C42H55CIN407 
+H requires 763 .3838. 
NMR (CDCI3, selected 
data): 0.8 (d, 3H).1.2 (d. 
3H). 1.7 (s, 3H), 2.1 (s, 
3H), 3.3 (s, 3H), 3.55- 
3.75 (m, 8H), 5.2 fcs. 1H), 
6.2 (m, 1H), 6.8 (d, 1H). 
7.0 (dd, 1H), 7.2(0, 1H), 
7.25 (m. 1H), 7.3-^.45 (m, 
5H). | 
MS (ES) : M/Z [MH+] 
=813.3, C46H57CIN407 
+H requires 81 3j3994. 
NMR(CDCI3, selected 
■ data): 0.8 (d, 3H)j 1 .2 (d, 
3H), 17 (s, 3H), £.1 (s, 
3H). 2.9-3.8 (m, 6H). 3.3 
(5, 3H), 4.5 (s. 1H 



1H), 7.0 (dd,1H) 



% 5.2 (S, 
)(7.15- 



I ■ 
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7.4 (m, 8H), 7.45-7j.55 (m, 
4H). i 



c][2,1lbenzoxazine-2-caiboxylate 



13 3 (1S.2R.4aS. 5 S.8 R .e a Rm a »ty l oxy>W2- ."^SoEot 
W2.^ln.e^^*t^rJ£; 3, JSLt 751.3838. 

3H), 2.2(6. 3H), 2.3 (S. 
3H), 3.0-3.2 (m. 10H), 
3.3 (s, 3H),4.5(s,1H), 
5.2(s,1H), 6.9-7.05 (m, 
4H), 7.25-7.35 (m, 2H). 

(4n;yclopenty1p.p^ £ ^ 715.3838. 

a^i«^. M . ,i y^;?^^i^ NMR(CDCI3, selected 
octahydronaphthalen-1 -^S,3aR QbR^B- NMK < ^ ^ 

chloro-9b-hydroxy-5-methyM,2. 3,3a,i>,ao ■ 6 _/ 7 * (m 4H ), 1.7 

hexahydro P yrrolo[23-c]^1lbeazox aZ .ne-2- ^ffil^m/kH). 

carboxylate 2 1 (S. 3H). 3.3 (s. 3H), 

3.6-3.8 (m. 8H), 5.2 (s, 
1H), 7.0 <dd, 1H), 7.2-7.3 
(m,2H). 

135 ^SJ2^^^^^^^^ =7 ^l3 E C^1^5aN407 

+H requires 751 J3838. 
NMR (CDCI3. selected 



(1S,2R.4aS.5S,8R.8aR>-2-{acetyloxy)-5-{2- 
[4-(2-ethylphenyl)piperazin-1-ylh1- 
methvlethyl}-8a-hydroxy-3 r 8-dimetriyl- 
1 2^56 7^-octehydiunaphthalen-l-y^ ^^^T^j 

1 To * <^ ^h-haxahvdropyrrolo[2,3- (m. ' 6H), 1.7*8. ^ ' 



1,2,3.3a,5,9b-hexahydropyrrolo[2,3- 
c][2.1]benzoxazine-2-caiboxy1ate 



136 



(m,6H), 1.7 (s. 3H). 2.1 
(s,3H). 2.8-3.2 (m.11H). 
3.3 (s,3H),5.2 (s, 1H), 
7.0 (dd,1H), 7.1-7.3 (m, 

7H). 

MS (ES) : M/Z [MH+] 
=825 2 
C40H49CI2F3N4b7 +H 
requires 825.3009. NMR 



(1 S 2R,4aS,5S,8R,8aR>-2-(acetylQxy>-5-<2 

{4-[4-chloro-3- 
(trifluoromethyl)phenyI]piperazin-1 -yj>-1 - 

methy1ethyl)^a-hydroxy-3.8-dimethyl- .«g«o SS36rti)": 

1 9 la 5 6 7 8 8a^ctahydrortaphtrialen-1 -yl < c ?^ B ;^ e S 

12 3,3a,5 J 9b-r»exahydropyrroto[2,3- 1.7 g. *y. Jig'/, ; ' 
1 ^1lbWox^ne-2^rboxy.ate M (J Jg^gfc 

(m,2H), 7.1-7.3 OK 3H), 
7.4(d,1H). 

1 

I 
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(1 S,2R,4&S,5S,8R,8aR)-2-{acetyloxy)-8a- 
hydrtixy-S.S-dimethyl-S^I-methyl^-^thien- 
2-ylcarbonyl)piperazin-1-yl]ethyl}- 
1,2 r 4a,5.6,7,8,8aHDctahydronaphthalen-1-yl 
(2S,3aR.9bR)-6-chloro-9b-hydroxy-5-me thyl- 
1,2,3,3a,5,9b-hexahydropyrTo]o[2,3- 
c][2,1 ]benzoxazine-2-carboxylate 



(1 S,2R,4aS,6S,8R.8aR)-2-(acetyloxy)-542- 
(4-{[(butylamino)carbonyrioxy}piperidin-1-yl)- 

1-methylethyl]-8a-hydroxy-3,8-dimethyl- 
1,2,4a,5,6,7,8,8a-octahydronaphthalen-1-yl 
(2S,3aR,9bR)-6-chloro-9b-riydro xy-5-methyl- 
1 ,2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2, 1 ]benzoxazine-2-carboxylate 



(1 S,2R,4aS f 5S,8R.8aR)-2-(acetyloxy>5-{2- 
[4-{2 ,4-d [methylphenyl)piperazin-1 -yl]-1 - 
methy1ethyt}-8a-hydroxy-3 ( 8-dirriethyl- 
1^,4a,5.6,7.8 I 8a-octahydronaphthalen-1-yl 
(2S,3aR,9bR)-6-chtoro-9b-hydroxy-5Hme thyl 
1 ^.S.Sa.S.gb-hexahydropyiTolop.S- 
c][2 , 1 ]benzoxazine-2-carboxylate 



140 



141 



(1 S ,2R,4aS,5S ,8R,8aR)-2-(acetyioxy)-5-{2- 
[4-(2,5-dimethylphenyl)piperazin-1-yl]-l- 
methy!ethyl}-8a-hydroxy-3.8-dimethyl- 
1 ,2,4a, 5.6 ,7,8 ,8a-octahydronaphthalen-1 -yl 
(2S,3aR,9bR)-&-chtoro-9b-hydroxy-5-me thyl 
1,2,3,3a f 5,9b-hexahydropyrrolo[2,3- 
Q][2,1]benzoxazine-2-carboxylate 



(1S,2R,4aS,5S,BR.8aR)-2-(ac6tyloxy)-5-[2- 
(4-cyclopropylpiperazin-1 -yl)-1 -methylethyl]- 
aa^iydroxy-S.S-dimethyl-I^^.S.e,? ,8,8a- 
octahydronaphthalen-1 -yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2, 3,3a,5,9b- 
hexahydropyrrolo[2,3-c][2,1]benzoxazlne-2- 



MS (ES) : M/Z [MH+] 
=757.2, C38H49CIN408S 
+H requires 757.3038. 
NMR (CDCI3, selected 
data): 08 (d, 3H), 1.2 (d, 
3H), 1.7 (s, 3H),2.1 (s, 
3H), 2.9-3.1 (m. 4H), 3.3 
(s, 3H),5.2(s, 1W), 7.0 
(dd, 1H). 7.1 (m. 1H), 7.2- 
7.3 (m, 2H), 7.35 (m, 1H), 
7.55 (m, 1H). 
MS (ES) : M/Z [MH+] 
=761.3, C39H57CIN409 
+H requires 761,3892. 
NMR (CDCI3, selected 
data) : 0.8 (d. 3H), 0.95 (t 
3H), 1.2 (d,3H), 1.7 (s, 
3H).2.1 (s, 3H), 3.15-3.3 
(m, 4H). 3.3 (s, 3H), 52 
(s, 1H),7.0 (dd, 1H), 7.2 
(m, 1H). 7.3 (m,1H). 
MS (ES) : M/Z [MH+] 
=751.3, C41H55CIN407 
+H requires 751 ,3838. 
NMR (CDCI3, selected 
- data): 0.8 (d, 3H),1.2 (d, 
3H), 1.7 (s, 3H), 2.1 (s, 
3H). 2.25 (s, 3H)„2.3 (s, 
3H), 2.5-2.7 (m, 8H). 3.0- 
3.2 (m, 4H). 3.3 (s, 3H), 
3.7-3.85 (m, 2H), 5.2 (s, 
1H), 6.9-7.1 (m, 4H),7.2- 
7.3 (m. 2H)i 
MS (ES) : M/Z [MH+] 
=751.4, C41H55CIN407 
+H requires 751 -3838. 
NMR (CDCI3, selected 
data) :0.8 (d,3H), 1.2 (d, 
3H). 1.7 (s, 3H),2.0(s, 
3H), 2.15 (s. 3H), 2.3 (s, 
3H). 2.8-3.4 (m, 11H). 5.2 

(s, 1H), 6.75-6.35 (m, 
2H), 6.9-7.1 (m, 2IH), 7.15 
(m f 1H), 7.25 (rHlH). 
MS (ES) . M/Z IMH+] 
=687.3, C36H510IN4O7 
+H requires 687£524. 
NMR (CDCI3, sellected 
data) : 0.8 (d. 3H)„ 0.9-1.0 
(m,2H), 1.1-1.25 (jm. 6H). 
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carboxylate 



-l2 3,3a,5.9b-h8xahydropy™ l °P' 3 - 
c]i2.1lbenzoxazlne-2-caibonytete 



clil.llbereoxazine^-carboxylate 



144 



(lS.2R,4aS.5S,BR,8aRWacettf^^ 
m*»thvlethvl>-8a-hydroxy-3,8-dimeinyt- 

TOMR 9bRV^chtoro^9b-hydroxy-S-r^ thyl- 
( f2 3 3a.^exahydropy|Tolo2 3- 
"cP i]benzoxazine-2-cartoxylate 



, >. K m <; 2R 4aS 5S,8R,8aR>2-(acetyloxy)-5-(2- 

methvlethyl>-8a-hydroxy-3.8-dimethyi- 
1 2 ?4aE i 67 B^ctahydronaphthalen-l-yl 
(S i 3aR : 9bR>6-chlon^b.hydrox ^methyl- 

c]P Hb^oxazine-2-carboxylate 



1.7 (8.3H), 2.1 (*3H). 
3.3(s.3H). 3.6-3i8(m. 
SH),5^(s.1H).7.0(dd. 
1H), 7.2-7.3 (m.;2H). 

MS(ES):M/Z0WH^ 
=743.3, C39H55CSN408 
+ H requires 743.3787 
NMRCCDCI3, selected 
data) - 0.8 (d, 3H),1.2(d, 
3H),1.7(s, 3H>.2.1(s. 
3^,2.75-2.9(1^6^. 
3.0-3.2 (m.2H). 3.3 (S. 
3H), 3.5^.2 (m. 11H).5.2 
(s.1H), 7.0 (dd. 1*0. 7-2- 
7.3 (m, 2H). 
MS (ES) : M/Z JMH+1 
=754.3. C39H52C1N506 
+H requires 754.3583. 
NMR (CDCI3, selected 
data): 0.8 (d,3H), 1-2 (d, 
3^1.7(3.3^.2.1(3. 
3H)' 3.3 (8, 3H). 3.4-3.9 
(m. 10H). 3.85 (m, 3H), 
5.2(S,1H).6.15-6L25(m. 
2H), 7.0(dd,1H), 7.2-7.3 
(m, 2H), 7.5 (m, 1H). 
MS(ES):M/Z[MH+1 
=751.3 r C41H55CIN407 
+H requires 751 .3838. 
NMR(CDC13. selected 
data): 0.8 (d, 3H),1.2(d, 
3H),1.7(s.3H),2.1 (8. 
3H), 2.3 (s. 6H), 3.3 (s^ 
3H), 3.3-3.9 (m, BH), 5.2 
( 5 . 1^, 6.8(8.2^ 6.9 (8. 
1H), 7.0 (dd, 1H), 7.2-7.3 
(m,2H). 1 
MS(ES) : WVZlMH+1 
- =753.3. C39H53QIN607 
+H requires 753.p743. 
NMR (CDCI3, selected 
data):0.8(d,3H)Jl.2(d, 
3H),1-7($,3H) ? 2.1 (s, 
3H), 2.5 (s, 3H),^55(S 
3H), 2.9-3.1 (m, 4H), 3.3 
(s 3H), 3.5-3-9 (rk 6H), 
5 2(8.W.0(db 1H). 
7.2-7.3 (m. 2H), $.05 (s, 
1H). 
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(1S,2R,4aS f 5S,8R,8aR)-2-(acetyloxy)-5-{2- 
[4-(2,6-dimethylptienyl)plperazin-1-yl}-1- 
methylethyl}-«a-hydroxy-3,8-dimethyl- 
1 ,2,4a,5,e,7,8 l 8a-octahydronaphtha!en-1 -y) 
(2S,3aR,9bR>6-chloro-9b-hydroxy-5-me thyl- 
1 ,2,3.3a,S,9b-hexahydropyrrolo[2,3- 
c][2, 1]benzoxazine-2-carboxylate 



(1S,2R,4aS,5S,8R.8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[(1 S)-1 -methyi-2- 
pyridin-3-ylethy1]-1 ,2,4a.5,6,7,8.8a- 
octahydranaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5HmethyM,2,3,3a,5 r 9b- 
hexahyd ropyrrolo[2,3-c][2,1]benzoxazine-2- 
carboxylate 



150 



151 



(1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- 
hyd roxy-3 ,8-d imethyl-5-[1 -methyl-2-(3-oxa-9- 

azabicyclo[3 .3.1 ]non-9-yl)ethyl]- 
1 ,2 r 4a ,5,6,7,8,8a-octahyd ronaphthalen-1 -yl 
(2S,3aR,9bR>6-chloro-9b-hydroxy-5-m ethyl- 
1 f 2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2, 1 ]benzoxazine-2-carboxylate 
(1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-{1 -methyl-2-[4-(4- 

methylpentanoyl)piperazin-1 -yl]ethyl}~ 
1 ,2,4a,5,6,7,8,8a-octahydrtjnaphthaleri-1-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5 -methyl- 
1,2,3,3a,5,9b-hexahydropyrrolo[2 f 3- 
c][2,1 ]benzoxazine-2-carboxylate 
(1S,2R,4aS,5S,8R,8aR>-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyI-5-[1 -methyl-2-(4-oxo- 
1 ,3,4,6,7, 1 1 b-hexahydra-2H-pyrazina[2.1 - 
a)isoquinolin-2-yl)ethyn-1.2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S.3 aR.9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2,3.3a.5.9b- 
hexahydropy rrolo [2, 3h=][2, 1 ]benzoxazIne-2- 

carboxylate 
(IS^R^S^S.eR.SaRWacetyloxy)-^- 
[3-[(ethyloxy)cait)onyQoctahydroisoquinolin- 
2(1 H)-y!]-1 -methylethyl}-8a-hydroxy-3,8- 
dimethyl-1, 2,43,5,6,7,8,83- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chl 
oro-9b-hydroxy-5-methyl-1 ,2,3,3a,5,9b- 
hexahydropyrrola[2,3-c][2,1]benzoxazine-2- 



MS (ES) : M/Z [MH+] 
=751.3, 041H55CIN4O7 
+H requires 751 .3838. 
NMR (CDCI3, selected 
data): 0.8 (d. 3H). 1.25 
<d, 3H), 1.7 (s, 3HI). 2.1 
(s, 3H), 2.3-2.4 (m. 6H), 
2.8-3.1 (m, 10H),3.3(s, 
3H), 5.2 (s, 1H), 6.9-7.1 
(m, 4H), 7.2-7.3 (rfo, 2H). 

MS (ES) : M/Z [MH+] 
=640.3, C34H42CIN307 
+H requires 640.2790. 
NMR (CDC13, selected 
data) : 0.8 (d, 3H), 0.9 (d, 
3H), 1.7 (s, 3H), 2-1 (s, 
3H), 3.3 (S, 3H), 5.2 (6, 
1H),7.0(dd, 1H), 7.2- 
7.35 (m, 2H), 7.8 (dd, 
1H). 8.2 (d, 1H). 8.7 (d, 

1 H), 8.75 (s, 1H). 
MS (ES) : M/Z [MH+] 
=688, C36H50CIN3O8 
+H requires 68B. 3. 
HPLC: 3.99 mins. 



MS (ES) : M/Z [^IH+] 
=745, C39H57CIN408 

+H requires 745.4. 

HPLC: 4.24 mins. 



MS (ES) : M/Z [MH+] 
=763. C41H51CIN408 

+H requires 763.3. 

HPLC: 6.46 m(ns. 



MS (ES) : M/Z [MH+] 
=772, C41 H58CIN309 
+H requires 77j2.4. 
HPLC: 5.64 mins. 
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carboxylate 



152 (1S.2R.4aS.5S.8R.8aRWaortytoW)f-g- 
(4-[3,5-bis(methyloxy)phenynpiperazirv1-^ 

1-methylethyl>8a-hydroxy-3,8-dimeth^- 

1 2 49,5,6,7 ,8,8a-QCt8hydronaphthalen-i-y« 

(2S;3aR,9bR>6-chloro-9b-hydrDX y-5-methyl- 

1,2,3,3a,5,9b-hexahydropyrrolo[2,3- 

' ci[2,1]benzoxazlne-2-carboxylate 



1 53 (1 S,2^4aS,5S,8R.8aR>2^(acetytoxy> i 5-{2- 
[4-f 2-cyanophenyl)piperazin-1 -yi}-l - 
m e thylethy0-8a-hyd ro xy-3,^ethyl- 
1 2 4a 5.6,7 ,8,8a-octahydronaphthalen-1-y 
(2S 3aR.9bR)-6-chloro-9l>bydroxy-5-methyl- 
1 ,2,3,3a,5.9b-hexahydropyrrt>la[2,3- 
c][2,1]benzoxazlne-2-cartoxytate 



154 (lS.2R,4aS.5S,8R.8aR)-2-(acetyloxy)^a- 
hydroxy-3,8^imethy1-5-[1-methy^2-(4- 
phenylpiperidin-1-yl)ethyl>1 ,2 4a, W^,8a- 
octahydronapWhalen-1-yl (2S.3aR.9bRV6- 
ohloro-9b-hydroxy-5-methyH ,2,3,3a, 5,9b- 
hexahydropyiTolo[2 > 3-c][2,1]ben Z oxaz.ne-2- 

carboxylate 



1 55 (1 S,2R4aS.5S.8R,8aRV2Kacetyloxy>-5-{2- 
[4-(3,4-dlmethylphenyI)pip©razin-1 -yQ-1 - 
methy1ethyl}-8a-hydroxy-3,8^imethyl- 
1 f 2 1 4a,5 1 6,7,8,8aKJCtehydronaphtlialerv1-yl 
(2S 3aR,9bR)-6-chloro-9b-hydroxy-5Hme thyl 
' 1 ,2,3,3a,5,9b-hexahydropyrro\o[2,3- 
c][2,1]benzoxazine-2-carboxyJate 



MS (ES) : M/Z [MH+] 
=783.1. C41H55CIN409 
+H requires 783.3736. 
NMR (CDCI3, selected 
data) : 0.8 (d,3H). 1.25 
(d,3H). 1.7 (s, 3H),2.1 
(s, 3H). 2.9-3.3 (rh, 6H), 
3 3 (s, 3H), 3.35-3L75 <m f 
4H), 3.8 (s, 6H), 5.25 (s, 
1H), 6.1 (s,2H), 6.15(s, 
1H), 7.0 (dd. 1H), 7.2 (d, 
1H). 7.3 (d, 1H). 
MS (ES) : M/Z [MH+] 
=722.1, C40H50CIN5O7 
+H requires 722.3572. 
NMR (CDCI3. selected 
data): 0.8 (d, 3H), 1.25 
(d,3H), 1.7 (s, 3tf), 2.1 
(s, 3H). 2.3-3.25 (m, 
15H).3.3 (s, 3H), 5.25 (S, 
1H). 7.0 (dd. 1H), 7.15- 

7.4 (m, 7H). 
MS (ES):M/Z[MH+] 
=748.1, C40H52CIN3O7 
+H requires 748.3477. 
NMR (CDCI3, selected 
data) : 0.8 (d. 3H), 1-2(d, 
3H).1.7(s,3H),2.1 (s, 
3H), 3.0-3.2 (m, 4lH). 3.3 
(s, 3H), 3.5-3.65 (m, 4H), 
3.7-3.9 (m, 2H). 5.3 (s, 
1H). 7.0 (dd, 1H)»7.15- 
7.3 (m. 4H). 7.55-7.65 (m, 
2H). 

MS (ES) ; M/Z [MH+] 
=751.1.C41H55CIN407 
+H requires 751 J3838. 
NMR (CDCI3, selected 
data) : 0.8 (d,3H), 1.2 (d, 
3H).1.7(s, 3H), 2.1 (s, 
3H). 2.2(S.3H), 2.25 (S. 
3H). 3.0-3.2 (m. 4N). 3.3 
(s, 3H), 3.4-4.0 (ifc 6H), 
5.2 (s.1H), 6.75 (d,1H), 
6.8 (s, 1H),7.0(dd, 1H), 
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7.1(d,1H). 7.2 (d,1H), 
7.3 (d, 1H). 



1 56 (1 S 1 2R.4aS,5S.8R,8aR)-2-(acetyloxy)-5-{2- 
[cyclopropyl(propanoyl)amino]-1 - 
methylethyl}-8a-hydroxy-3,8-dimethyI- 
1 ,2,4a r 5,6,7,8,8a-octahydronaphtrialen-l -yl 
(2S ,3aR,9bR)-e-chloro-9 b-hydroxy-5-rnethyl- 
1,2, 3,3a,5,9b-hexahydropyrralo[2.3- 
c][2, 1 Ibenzoxazine-2-carboxylate 



1 57 (1 S,2R,4aS,5S.8R.8aR)-2-(acetyloxy)-5-{2- 
[(cyclopropylcarbonylXplTenyl)amino]-1 - 
methylBthy0-8a-hydroxy-3,8-dimethyl- 
1 ,2,4a,5,6,7,8,8a-ocrtahydronaprithalen-1 -yl 
(2S,3aR,9bR)-e-chloro9b-hydroxy-5-meth yl- 
1 ^^.Sa.S.ab-hexahydropyiTolop,^ 
c][2,1 ]benzoxazine-2-carboxylate 



1 58 (1 S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-5-{2- 
[(cyclohexylmethyl)(cyclopropylcarbonyl)amin 
oh1-methylethyl}-8a-hydroxy-3,8-dimethyl- 
1 ,2,4a,5,8,7.8,8a-octahydronaphthaler>1 -yl 
(2S.3aR9b R)-6-chloro-9b-hydr oxy-5-methyl- 
1^2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2,1 ]benzoxazine-2-carboxylate 



1 59 (1 S,2R4aS,5S.8R.8aR)-2-(acetyloxy)-5-[2- 
Kcyclohexylmethyl)(propanoyl)amino]-1- 
methytethyl}-8a-hydroxy-3,8-dimethyl- 
1,2,4a,5,6,7.8,8a-octahydronaphthaleiv1-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl 
1 ,2 > 3,3a,5«9b-hexahydropyrrolo[2,3- 
c][2, 1 ]bari2:oxa2:ine-2-ca rboxylate 



1 60 (1S,2R4aS,5S,8R,8aR)-2-(acetyloxy)-5-{2- 
[(cyclopropylcarbonyl)(methyl)amino]-1 - 
methylethyl)-8a-hydroxy-3,8-dlmethyl- 
1 f 2,4a,5,6 f 7,8,8a-octahydronaphthalerv1 _y| 
(25,3aR r 9bR)-6-chloro-9b-hydroxy-5-meth yl 
1 ,2.3,3a,5 ( 9b-hexahydropynt>lo[2 v 3- 
c][2,1]benzoxazine-2-carboxylate 



MS (ES) : M/Z [MH+] 
=674.3, C35H48CIN308 
+H requires 674.3208. 
NMR (CDCI3, selected 
data); 0.8 (d, 3H), 0.95 
(d,3H), 1.1(t,3H) t 1.7 (s, 
3H), 2.1 (s, 3H), 3.3 (s, 
3H), 5.2 (s, 1H), 7.0 (dd, 
1H). 7.2 (d, 1H). 7.35 (d. 
1H). 

MS (ES) : M/Z [MH+] 
=722.3, C39H48C|IN308 
+H requires 722.3208. 
NMR (CDCI3, selected 
data) :0.5-0.7 (m, $H), 0.8 
(d,3H), 0.95 (d, 3H), 1.7 
(s. 3H). 2.1 (s, 3H), 3.3 (s, 
3H). 5.2 (a, 1H), 7.0 (dd. 
1H), 7.2-7.5 (m. 7H). 
MS (ES) : M/Z [MH+] 
=742.3, C40H56CIN3O8 
+H requires 742.3834. 
NMR (CDCI3. selected 
data) : 0.7-0.8 (rrj, 2H), 
0.85 (d,3H). 0.9-1.1 (m, 
8H), 1.7 (s, 3H), 2.1 (s. 
3H), 2.4-2.7 (m, 7H), 3.3 
(s, 3H),5.2 (s, 1H).6.9 
(dd. 1H), 7.2-7.3 (m, 2H). 

MS (ES) : M/Z [MH+] 
=730.3, C39H56CIN308 
+H requires 730.3834. 
NMR (CDCI3, selected 
data) : 0.85 (d, 3H). 0.95 
(d r 3H), 1.6-1.9 (rn, 9H). 
2.1 (s, 3H). 3.3 (s. 3H), 
5.2(s, 1H),6.9 (did, 1H), 
7.2-7.3 (m, 2IH). 
MS (ES) : M/Z rt/IH+] 
=660.3, C34H46GIN308 
+H requires 660.0052. 
NMR (CDCI3, selected 
data) : 0.7-0.85 (m, 2H), 
0.85 (d.3H), 0.9-1.1 (m, 
6H), 1.7 (S, 3H),2.1 (s. 
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3H), 3.2 (s, 3H), 3.3 (s, 
3H), 5.2(s,1H), 7.0 (dd, 
1H), 7.2-7.3 (m,2H). 



161 



hydroxy-3,KJimethy^1 -™*J™, ™ ' yires 696.3062. 



162 



163 



1,2, 3,3a,5,9b-hexahydropyrrolo[2,3- 
c jp,1]benzoxazine-2-carboxylate 



(lS,2R ) 4aS,5S,8R,8aR)-2-(acety;0KyV8a 

hydroxy-3.8^imethyl-5Kl-tTiethyl-2- f ^„.„.. 

, BSisspaBsasBasss^a 



(m.3H).1.7 (S.3H). 2.1 
(6, 3H),3.0(s, 3Hj,3.3(s, 
3H). 5.1-5.2 (m,2H) 7.0 
(dd, 1H), 7.2-7.4 (m. 7H). 

MS(ES):M/ZlMH+] 
=726.2, C38H4BC1N309 
+H requires 726.3157. 



1 1 2,3.3a,5,9b-h©xahydropyTrolop.3- 
c][2,1]benzoxaane-2-carboxylate 



(1 S.2R.4aS.5S.8R,8aR>2Kacetyloxy)-5-{2- 
r4-(4-amino-5-cyano-6-methylpynmidin-2- 

VW 3,8-dimethy1-1,2,4a.5,6,7,8.8a-^ 



1.4-1.5 (m.7H). 1.7 (s. 
3H), 2.1 (s, 3H). 2.85 (s, 
3H), 3.3(s,3H), 5.2 (m, 
1H), 6.8S-7.0 (m, 4H), 

7.15-7.4 (m,4H). 
MS <ES):M/Z[MH+] 
=779.2, C39H51C1N807 
+H requires 779.3647. 
NMR (CDCI3. seSected 



o^^m^^^^;^_ 2H , , .e (3 . 3H), 2.1 s. 



chior b-gb-hydroxy-5-methyl-l ,2,3,3a.5,9b- 
hexahydropyrrolol2,3-c][2.1lbenzoxaane-2- 

carboxylate 



164 



2H). 1.6 (s. 3H),2.1 (s r 
3H). 2.3 (s, 3H). 3.2 (s, 
3H), 3.65-4.0 (m, 10H), 
5.1(8,1^,7.05(^.1^), 
7.2 (m,1H),7.4(d,lH). 
MS(ES):M/Z[MH+] 



HPLC: 4.05 nrnns. 



165 



MS (ES) : MIZ &m+) 



VylH-rnethyiethyihSa-hydroxy^^ 
1 2,4a,5,6 j t 8 ( 8a-octahyd ro naphthaten-1-yi 
(2S.3aR9bR>-6-chloro -9b-hydroxy-5-methyi- 
1 ,2.3,3a.5,9b-hexahydropyrrolo[2,3- 
cU2 1Tbenzoxazlne-2-carboxy1ate 
(1S,2rUs.5S,8R.8aR>2^^^ ^^£3^7 
B-azabicyclo^llo^^ 

8a-hydroxy-3,8^imethyM .2.4^.7.8.8^ nraq 

octahydronaphthalen-1-yl (2S . 3a *9 b *^ 
chtoro-9b-hydroxy-5-methyi- 1 ,2,3,3a.5 f 9b- 
hexahydropyrrolo[2 1 3-c][2.1]ben Z oxaz.ne-2- 

cartooxylate 
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1 66 (1 S ,2R,4aS.5S ,8R, 8aR)-2-{acetyloxy)-5-{2- 

[(3S,8aR)-3- 
(phenytmethyl)hexahydropyrrolo[1.2- 
a]pyrazin-2(1 H)-yl]-1 -methylethyl}-8a- 
hydroxy-3,8-dimethyl-1 .2.48.5,6,7.8,88- 
octahydronaphthalen-1-y) (2S.3 aR.9bR)-6- 
chloro~9b-hydroxy-5-methyrl-1 ,2,3,3a,5,9b- 
hexahydropynx>lo[2,3-c3[2 , 1]benzoxazine-2- 
carboxytete 

167 (1 S^RteS^S^RSaRJ-^-CacetyloxyJ-S-p- 
(3-{[(3,4-difluorophenyl)methyl]oxy}piperidin- = 
1 -yl)-1 -me1hytethyr|-8a-hydroxy-3,8-d imethyl- 

1,2,4a,5,6.7,8 r 8a-oclahydronaphthaleiv1-y1 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 
1,2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2,1]benzoxazine-2-carboxyiate 

168 (1S,2R,4aS,5S,8R,8aR)-2-Cacetyloxy)-8a- 
hydrt>xy-3, 8-dimethyl-5-{1 -methyl-2-t(3R>-3- 

(methyloxy)piperidin-l - y l]ethyJ>- 
l,2 F 4a,5,6,7,8,8a-octahydronaphthalen-1-y1 
(2S,3aR,9bR)-8-ch]oro-9b-hydroxy-5-me thyl- 
1,2,3.3a,5.9b-hexahydropyiTolo[2,3- 
c][2, 1 ]benzoxazine-2-carboxy1ate 

1 69 (1 S,2R.4aS,5S.8R,8aR>-2-(acetyloxy)-8a- 

hydioxy-3,8-dimethyl-5-{1 -methyl-2-I1- 
methyl-ej-biatmethyloxyJ-SA 
dihydroisoquinolin-2(l H)-yi]ethyl}- 
1,2.4a,5,6,7,8,8a-octahydronaphtrialen-1-yi 
(2S,3aR,9b R)-6-chloro-9b-hydroxy-5-methyl- 
1,2,3,3a,5,9b-hexahydrapyrrolo[2,3- 
c][2. 1 ]benzoxazine-2-carboxylate 

1 70 (1S,2R,4aS,5S,8R.8aR)-2-(acetyloxy)-8a- 

hydfoxy-3 ,8-d imethyl-5-[1 -methyl-2-(2- 
methyl-4-piparidin-1-yl-5,8-dihydn>pyridot3,4- 
d]pyrimidin-7(6H)-yl)ethyIl-1 > 2.4a,5,e,7,8 l 8a- 
octahydronaphthalen-1-yl ( 2S,3aR,9bR>-6- 
chloro-9b-hydroxy-5-methyl-1 ,2,3,3a,6.9b- 
hexahydropyrrolo[2,3-c][2 , 1 ]benzoxazine-2- 
carboxylate 

1 71 (1 S.2R,4aS.5S,8R,8aR)-2-{acetyloxy)-5-[2- 

[4-(4^;hlorophenyl)-6,7-dihydrothieno[3,2- 
c]pyridin-5(4H)-yl>1-methylethyl}-8a-hydroxy- 

3,8-dimethyM ,2,43,5,6,7,8 ,8a- 
octahydronaphthalen-1-yl (2S.3aR.9b R)-6- 
chloro-gb-hydroxy^methyl-I^.S.Sa.S.gb- 
hexahydropyrTOlo[2.3-c][2,1]benzoxazine-2- 
carboxylate 



MS (ES) : M/Z [MH+] 
;777, C43H57CIN4Q7 

+H requires 777.4. 

HPLC: 4.37 mins. 



MS (ES) : M/Z [MH+] 
788, C41H52CIF^N308 
+H requires 788.3. 
HPLC: 4.43 mins. 



MS (ES) : M/Z [MH+] 
=676, C35H50CIN3O8 

+H requires B7B.3. 

HPLC: 7.1 6 mins. 



MS (ES) : M/Z [MH+] 
=768,C41H54CIN309 

+H requires 76B.3. 

HPLC: 4.11 mins. 



MS (ES) : M/Z [MH+] 
=793, C42H57C1N607 
+H requires 79I3.4. 
HPLC: 4.3 mins. 



MS (ES) : M/Z [(4H+J 
=793, C42H49CI2N307S 
+H requires 8JI0. 
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172 (1S,2R,4aS,5S3R f 8aR>2^a^xy^a- 
hydW3>di m ethyl-5-[lHnethyl-2KM[4- 
(methyloxy)phenyQsulfanyi}-8- 
azabicyclol3.2.1]oct-8-yt)ethy1l- 

(2S.^r! 9bR>^chloro-9b.hydroxy.5-methyl- 
1 2 3,3a,5.9b-hexahydropyrrolo[2,3- 
c^.llbenzoxazine^-carboxylate 
173 (1 S^R.4aS.5S.8R.8aR)-2<ace^low> ; 8a- 

173 hydroxy-3,8-dime^^ 

me ^hyiplperazin-1-yi)piperidirv1-ylHhyl}- 
1 2 4a,5,67.8.8a^ctahyd ro naphthalervYyI 
(ZS.SaR.bbR^lo^b-hydr 

12 3,3a,5.9b-hexabydropyrrolo[2,3- 
'ciu.Hbanzoxazine^-carboxylate 
174 (1S,2R%S,5S,8R.8aR>2-(acety^^ 

M^hloropyridlrv-^ 
1 Vthylethyl)^a^yd ro xy-3 r 8^ mafliyl- 

1 2 4a 5,6 J3.Ba^clahydronaphthalen-l-yi 

(^SaSR^hloro-gb-h ydroxy-5-methyl 

1 2 3 3a,5,9b-hexahydropyrrolo[2,3- 
'cll^HbenzoxazIn^-carboxylate 

175 (1 S^R.4aS.5S^8aRV2Ka^toxy>8a- 
hyd7oxy-3,8^lmethyl-5^1-methyW2W3- 

12 > 4a,5,6J.8,Ba^ctahydronaphthale^Yyl 
(2S,3aR9bR)-6^hloro-9b-hyd roxy-£methyt- 
1 2 3 1 3a ) 5,9b-hexahydropyrTolo[2,3- 
ci[2 t 1]benzoxazine-2-carboxylate 

176 (IS;^^^^^"^^ 
hydroxy-M2-[7-(hydroxyrnethylV^ 

azabicydoI3.3.1]non-3-yl|-l-me^eth^ 

dimethyl-1,2,4a,5,6,7.8,8a- 

oc*ahydrt,naphthaler^1-yl (2S 3a R ^bR>6- 

chloro-9b -hydraxy-5-methyH ,2,3.3a 5,»d- 
hexahyd roP yr ro iol2,3-clt2,1]benzoxa 2 .n^ 

carboxylate 

177 (1S,2R.4aS,5S.8R,8aR)-2-(ac e ^toxy>5-l2- 
(3,1 i-diazatrlcydoIT.S.1 .0~2,7~^.deca~2.4.6~ 
Wen-H-ylVI-methylethyn-Sa-hydroxy-S.a- 

dimettiyl-1.2,4a,5,6,7,8.8a- 
octahydrcnaphthalen-1-y^ i(2S3aR 9bR)^- 
chloro-9b-hydroxy-5-methyl-1,2,3,5a,o,«o- 
hexahydropyrrola[2,3-c1[2.1]b6n 2 oxaz l ne-2- 

carooxylate 

1 7ft f 1 S 2R 1 4aS,5S,8R,8aRV2-(acetyloxy)-5-l2- 
1 78 C (4 1 £diaz a tricyclo[6.3.1 .0~2,7~]dodeca- 

2 4 e-trien-IO-ylVI-^thylethyn-Sa-hydroxy- 

3.8-dimethyV-1.2,4a.5,6.7,8,8a- 
octahydronaphthalen-1-yl <2S,3aR,9bR)- 6- 



MS (ES) : M/Z[MH+] 
;810.C43H56CIN3O8S 

+H requires 8li0.4. 
HPLC: 4.49 mins. 



MS(ES):WVZIMH+1 
=744, C39H68CSN507 
+H requires 744.4. 
HPLC: 1 .71 mins. 



MS(ES):M/ZIMH+] 
(773. C39H50CI2N4O8 
+H requires 773.3. 
HPLC: 4.37 mlns. 



MS(ES): WZ[MH+l 
=789. C42H53CIN607 
+H requires 78Q.4. 
HPLC: 4.3 mins. 



MS (ES) : M/Z [MH+] 
=716. C38H54CIM308 

+H requires 716.4. 

HPLC: 3.99 mins. 



MS (ES) : M/Z l^H+] 
=735. C40H51CIN4O7 

+H requires 738.4. 

HPLC: 4.05 mins. 



MS (ES) : MfZ [UH+] 
=721.C39H49CjSI407 

+H requires 72n .3. 

HPLC: 3.67 mjns. 

t 
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chloro-9b-hydroxy-5-methyi-1,2,3,3a,5,9b- 
hexahydropyrTolo[2,3-c][2,1]benzoxa2ine-2- 
carboxylate 



179 



MS (ES) : M/Z [^H+] 
=748, C42H54CIN307 
+H requires 746.4. 
HPLC: 4.56 mine. 



1 80 (1 S,2R,4aS,5S,8R 4 8aR)-5-{2-[(4aR I 9aS)- 
^^^.g^a-hexahydro-l H-indeno[2,1 - 

b]pyridin-1 -yl]-1 -methylethyl}-2-(acetyloxy)- 
8a-hydroxy-3,8-dimethyM,2,4a,5,6,7,8,8a~ 

octahydronaphthalen-1-yl (2S.3aR ,9bR)-6- 
chloro-9b-hydroxy-5-methyH,2,3,3a,5,9b- 

hexahydropymolo[2,3H2][2,1]benzoxa2lne-2- 
carboxylate 

181 (1 S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-5-l2- 

(3-cydohexyl-3-methylpiperidir>-1 -yl)-1 - 
methylethyQ-8a-hydroxy-3,8-dimethyl- 
1,2,4a,5,6,7 r 8,8a-octahydronaphthalen-1-yl 
(2S.3aR,9bR)-6-chlorD-9b-hydroxy-5 -methyl- 
1 i 2 > 3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2.1]benzoxaa'ne-2-carboxylate 

1 82 (1 S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- 

hydroxy-5-[2-<4-{2-[(2- 
hydroxyethyl)oxy]ethyl}piperazin-1 -yl)-1 - 
methytethyll-3,a-dimethyl-1,2 ( 4a.5 > 6,7,8,8a- 
octahydronaphthalen-1 -yl (2S,3aR,9bR)-8- 
chloro-9 b-hydroxy-5-methyM ,2,3,38,5,95- 
hexahydropyrrolo[2,3-c][2,1]benzoxazine-2- 
carboxylate 

1 83 (1 S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- 

hydroxy-3,8-dlmethyl-&-£1 inethyk2'(3- 
methyl-3-pyridin-2-ylpfperidln-1 -yl)ethyl]- 
1,2,4a,5,6,7 T 8,8a-octahydronaphthalen-1-y1 
(2S,3aR r 9bR)-6-chloro-9b-hydroxy -5-methyl- 
1 ) 2,3,3a.5,9b-hexahydropyrrolo[2,3- 
c][2,1lbenzoxazine-2-carboxylate 

1 84 (1S,2R.4aS,5S,8R,8aR)-2-{acetyloxy)-5-{2- 
[4-C3.5-dichloropyrid>n-4-yl)pipera2ir»-1 -yl]-1 - 

methylethyl}-8a-hydroxy-3,8-dimethyl- 
1,2,4a.5,6,7,8,8a-octariydronaphthalen-1-yl 
(2S.3aR.9bR)-6-chloro-9b-hy dnoxy-5-methyl- 
1 ,2,3,3a.5 1 9b-hexahydropyrrolo[2,3- 
c][2,1Ibenzoxazine-2-carboxylate 



MS (ES) : M/Z [MH+] 
=734. C41H52CIN307 

+H requires 734.4. 

HPLC: 4.37 mins. 



MS (ES) : M/Z [MH+] 
=742, C41H60CIN3O7 
+H requires 742.4. 
HPLC: 4.68 mins. 



MS (ES) : M/Z [MH+] 
=742, C41H60CIN3O7 
+H requires 742.4. 
HPLC: 4.68 mjns. 



MS (ES) : M/Z [MH+] 
=737, C40H53CJN4O7 
+H requires 737.4. 
HPLC: 4.37 mins. 



MS (ES) : M/Z [MH+] 
=793, C38H48CI3N507 

+H requires 79J2.3. 

HPLC: 4.37 mins. 
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185 (1S^R.4aS,5S.8R,8aR>2^c^oxy)^. 
hydro X ^3.8^imethv^1^y^3S>3- 

methyl-3-phenytpiperidir>-1-ynethyl>- 
1 ,2,4a.5.6 J.8,8a^hydrona P hthalen-1-yi 
(2S.3aR,9bR)^6-chloro-9Wiyd ro xy- 5-rnethyl- 
1 2,3,3a 1 5,9b-hexahydropyrrolo[2,3- 
cll2,1]benzoxazine-2-carboxylate 
18B (1S.2R%S,5S,8R3aR)-2-(ac«tylo^)-M2- 
V {3-[(4-fluorophenyl^^ 

azabicW^l^-y^ 

hydroxy-3,8-dinr.ethyl-1 ,2,4a 5.6,7,8 3a- 

ocJhydronaphthaleM-yi^S ^R|bR>6- 
chloro-9b-hydroxy-5-methyl-1,2,3.3a.5,gD- 
hexahydropyrTolol2,3-c][2 l 1lbenzDxazine-2- 
carboxylate 

187 (1S.2R > 4aS.5S,eR l 8aR>2Kace^oxy)-8a- 
hydroxy-3.8-d»methyl-5-(1-methyl-2 : {4- 
r(Dvridln-2-yl3utfanyl)methyllplperidin-i- 
vl>ethyl)-1,2,4a,5.6 f 7 l 8,8a- 

chloro-9 b-hydroxy-5-methyH ,2.3.3a,5.9D- 
h e xahyd ro pyTTOlo[2,3-c][2,1lbenzDxaz.ne-2- 

carboxylate 

188 (1S^R,4aS.5S,8R,8aR>2-(acetyloxy)-8a- 
1 ( M^-3.8^imethyl-5K1-me^yl : 2K3- • 
f(Dyridin-2-ylsu»anyl)methy0pipendin-1- 
yl}ethyl)-1 .2,43,5.6,7.8 Ba- 
octahydLaphthate^ 
chloro-9 bhydroxy-5-rriethyM ,2,%3a,5V*- 
HexahydropyrTOlo[2,3H ; ]t2,1lbenzoxazine-2- 

carboxylate 

189 (1S^R.4aS.5S.8R.8aRWaca^oxy>8a. 
hydroxy^,8KliTnethyl-5-[1-methyl-2-(2- 
{TmeiyKrnethyloxy)aminolcarbonyI}plparid.n- 

1-yl)ethyn-1 ,2,4a f 5,6.7,8,8a- 
octahydronaphtha!en-1-yl (23,33^^ 
cwo ro 9b-hydroxy-5-methyM ^.S.Sa^.gb- 
h e xahydropyrrolol2,3^l[2,1]benzDxa Z ine-2- 

carboxylate 

190 (1S,2R,4aS.5S,8R,8aR>-2-(ac»tyioxy)-5-(2. 
190 V4TM3%chtorophenyl)methyllpipe^.^ 
VUethytethyl)^a-hydroxy-3,8^methy^ 
^2,4a.5,6.7.8,8a^hydror«phth a l e n-1-irt 
(2S,3aR.9bRV6-chloro-9b- hydroxy-5-rnethyl 
1^,3,3a,5.9b-bexahydropyrrolo[2.3- 
c][2.1]benzoxazine-2-carboxylate 



MS(ES):M/Z[MH+] 
=736, C41H54C^1307 
+H requires 73I6.4. 



MS (ES):M/Z[MH+] 
798, C42H53CIFN307S 
+H requires 79(8.3. 
HPLC: 4.49 mins. 



MS (ES):WZ[MH+] 
=769, C40H53CIN4O7S 
+H requires 769.3. 
HPLC: 4.3 mins. 



MS (ES) : WZ [MH+] 
=769, C40H53CIN4O7S 

+H requires 7Q9.3. 

HPLC: 4.3 mins. 



MS (ES): M/Z[MH+] 
=733, C37H53CIM409 
+H requires 733.4. 
HPLC: 4.05 mins. 



MS (ES):M/Z[MH+] 
=806, C40H51CI3N4O7 
+H requires 8Q5.3. 
HPLC: 4.62 mjns. 



! 
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1 91 (1 S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- MS (ES) : M/Z [MH+] 
hydroxy-3,8-dimethyl-5-{1-methyl-2-[2-(2- =757, C41 H61 CW407 

plperid1n-1-ylelhyl)ptperidin-1-yl]ettiyl}- +H requires 757.4. 

1,2,4a,5,6,7,8,8a-octahydronaphthalen-1-yl HPLC: 1.71 mins. 
(2S,3aR,9bR)-6-chloro-9b-hydro xy-5-methyl- 
1 ,2,3.3a ,5,9b-hexahydropyrrulo[2.3- 
c][2,1]benzoxazine-2-carboxylate 

192 (1S,2R f 4aS l 5S.8R,8aR)-2-(acetyloxy)-8a- MS (ES) : M/Z [MH+] 

hydroxy-3 ,8-d lmethyl-5-{1 -methyl-2-[(1 - =770 , C41 H56CBM309 

methylethyl)(2-tt2- +H requires 77I0.4. 

(methyloxy)phenyl]oxy}ethyl)amino]ethyl}- HPLC: 4.3 mihs. 

1 y 2,4a,5 A 7 »8,8a-octahydronaphthalen-1-y1 
(2S,3aR,9bR)-6 -chloro-9b-hydrt)xy-5-methyl- 
1 f 2,3,3a.5,9b-hexahydropyrrolo[2 I 3- 
c][2,1]benzQxazine-2-carboxylate 

1 93 (1 S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- MS (ES) : M/Z [MH+] 

hydroxy-3,8-dimethyl-5-{1-methyl-2- =708, C39H50CRM3O7 
[methyl(2-phenylcyolopropyl)aminp]ethy0- +H requires 708.3. 
1 ,2,4a,5,6.7.8.8a-oc*ahydronaprithalen-1 -yl HPLC: 4.43 mjns. 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-nie thyl- 
1 ,2,3.3a,5,9b-hexahydropyrrolo[2,3- 
c][2,1]benzoxazine-2-carboxylate 

194 (1S.2R,4aS,5S.8R.8aR}-2-<acetyloxy>8a- MS (ES) : M/Z [MH+] 

hydroxy-3,8-dimethyl-5-(1-metliyl-2- =779, C43H59CSM407 

{methyl[3-(1 ,2,4.5-tetrahydro-3H-3- +H requires 77I9.4. 

benzazepin-3-yl)propyl]amino}etinyl)- HPLC: 3.73 mins. 

1 ,2,4a.5.6,7,8,8a-octahydronaprithalen-1 -yl 
(2S,3aR ,9bR)-6-chloro9b-hydrcixy ^methyl- 
I^.S.Sa^.gb-hexahydropyrrolo^.S- 
c][2.1]benzoxazine-2-carboxylate 

1 95 (1 S.2R,4aS,5S.8R.8aR)-2-(acetyloxy>5-{2- MS (ES) : M/Z [MH+] 

[{2-R2.6- =781, C38H48CI3N3C8 

dlchlorophenyl)oxy]ethylKmethy1)amino]-1- +H requires 780.3. 

methylethyl}-8a-hydroxy-3,B-dlmethyl- HPLC: 4.43 mins. 

1 ^^a.S.ej.S.Sa-octahydronaprithaJen-l -yl 
(2S,3aR,9bR)-6-chloro- 9b-hydroxy-5-methyl- 
1,2,3,3a,5,9b-hexahydropyrro(o[2,3- 
c][2,1]benzoxazine-2-carboxylate 

196 (1S,2R,4aS.5S,8R,8aR)-2-(acetyloxy)-5-{2- MS (ES) : M/Z [MH+] 

[[(4-chlorophenyl)methyl](ethyl)amlnoH- =730, C38H49CI2N307 

methylethylh8a-hydroxy-3,8-dime1hyl- +H requires 73.0.3. 

1 ,2 k 4a,5 ( 6 4 7.8,8a-octahydronaprittialen-1 -yl HPLC: 4.3 mins. 
(2S,3aR.9bR)-6-chloro-9b-hydroxy- 5-methyl- 
1,2.3.3a,5 > 9b-hexahydropyrtolo[2.3- 
c][2,1]benzoxazine-2-carboxy]ate 

197 (1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- MS (ES) : M/Z [MH+] 

hydroxy-3,8-dimethyl-5-(1-metriyl-2- =702, C36H48CIHI307S 
{methyl[(3-methylthien-2- +H requires 702.3. 

yl)methyl]amino}ethyl)-1,2,4a,5,6,7,8,8a- HPLC: 4.24 mjns. 

octariydronaphthalen-1-yl (2S,3aR,9bR)-6- | 
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^ methylethy.^a-hydroxy-S^.me^- 
1 2,4a,5,6J.8,8a^ahydronaphthalerv1^ 

k 1 t 2 1 3 I 3a.5,9b-hexahydropynoto[2 3- 
cl[2,1]benzoxazine-2-carboxylate 
19 o (1S 2R%S t 5S F 8R,8aR)-2-(acety oxy)-5-{2- 
1 " { [(diphenylmetr.ylXmethyl)am.no] ; 1- 
methylethylVSa-hydroxy-S 
1 2 4a 5 f 6,7.8,8a-octahydronapMhalen-T _ yi 

(2S 3aR,9bR^^ 

1 1 2,3,3a,5,9b-hexahydropyriolo[2 : 3- 

cir2 llbenzoxazine-2-carboxylate 
200 (1sl^aS,5S.8R.8aR>-2-(a^^ 
hydW3.8-dimethyl-5^-methyl-2-{4-l5- 
meSyl-2-(methyioxy>ph e nyl]piperazin-1 - 

yl>e1hyl>1.2,4a l 5,6,7,8.8a- 
octahydroUhthale^ 
chloro-9 b-hydroxy-5-methyl-1 ,2,3,3a \JWO 
Sexahydropyrrolo[2,3-cl[2.1lbenzoxa Z in^2- 

carboxylate 

901 <1S 2R 4aS,5S f 8R,8aR>2-(acetyloxy)-5-(2- 

mUylethyl>8a-nydr 0 xy-3.8^.^ 
1 9 4a 5 8 7,8,8aH5Clahydronaphthalen-T-yi 

(2S^aRW^ 

12 3 3a.5,9b-hexahydropyrrolo[2 3- 

'cili.llbenzoxazine^-carboxylate 

202 (1S,2R.4aS,5S,8R,8aR)-2-(ac^tyto^ 

hy\W3,8-dimethyl-5-^ 

4lmethyl-2-K^ 

yl}ethyl>l,2,4a f 5A7,8,8a- 

octahydro^phlhalen-1-yl (2S 3aR 9bR^ 

chloro-9b-hydroxy^methy1-1 A 3 - 3 *;^ 
hexahydropyrrolo[2.3-cl[2,1lbenzoxa Z lne-2- 

carboxylate 

9na (1S 2R.4aS,5S.8R.8aRV2-(acetytoxy)-8 a - 

hydroxyethyl)piperidirw1^ 

3,8-dimethyl-1 .2.4a,5.6 7 8,8a- 
0 ctahydro ra phthale^1-y.(2S3aR^ 

chloro-9b-hydroxy -5-methyM .2.3,3a.b ao- 
hVxahydropyrrolor2,3-cK2.1lbenzoxaz.ne-2- 

carboxylate 



MS (ES) : MIZ [MH+] 
;771,C40H52CI2N4O7 
+H requires Tf\ .3. 
HPLC: 4.56 mtns. 



MS (ES) : M/Z [MH+] 
=758, C43H52CIN307 
+H requires 768.4. 



MS (ES) : M/Z [MH+] 
=767,C41H55CIN408 
+H requires 76|7 .3. 
HPLC: 4.43 mins. 



MS (ES) : M/Z [MH+1 
=767, C41H55CIN408 
+H requires 767.3. 
HPLC: 4.43 mins. 



MS (ES) : M/Z [MH+1 
=718, C37H52CIN309 
+H requires 716.3. 



MS(ES):M/Z[^H+] 
=890, C36H52CIN308 
+H requires 6S(p.4. 
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204 (1 S,2R,4aS.5S.8R,8aR)-2-(acety1oxy)-8a- 
hydroxy-3,8-dimethyl-5-{1-methyl-2-[(3S>-3- 

(methyloxy)piperidin-1-yl]ethyl}- 
1 ,2,4a,5,6,7,8,8a<>ctahydronaprrthaleri-1 -yt 
(2S,3aR,9bR)-6-chloro-9b-hydraxy-5-me thyl- 
1 ) 2,3.3a,5,9b-hexahydropyrrolo[2,3- 
c][2,1]benzoxazine-2-carboxylate 

205 (1 S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a- 

hydroxy-3,8-dimethyl-5-(1-m«thyl-2-{2- 
[(methyloxy)carbonyl]octahydro-1 H-indoM - 

y1}ethyl)-1 ,2,4a,5,6,7,8,Ba- 
octahydronaphthalen-1-yl (2S,3aS,9bS)-6- 
ch!oro-9 b-hydroxy-5-methyi-1 t 2,3,3a,5,9b- 
hexahydropynrolo[2,3-c][2,1lbenzoxa2ine-2- 
carboxylate 

206 (1 S,2R.4aS,5S,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-{1 -methyl-2-[(2S)-4- 

methyl-2-t(methyloxy)carbonyl]-3^6- 
dihyd ropyrid ln-1 (2H)-yllethyl}- 
l^^a.S.e.T.a.Saoctahydronaphthalen-l-yl 
(2S, 3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 
1 ,2,3,3a,5,9b-hexahydropyrroio[2,3- 
c][2. 1 ]benzoxazine-2-carboxylate 

207 (1 S,2R4aS.5S.8R.8aR)-2-(acetyloxy)-8a- 

hydroxy-5-[2-(3-hydroxy-8- 
azabicyclo[3.2 . 1 ]oct-8-yl)-1 -methylethyQ-3 ,8- 

dimethyl-1 ,2,4a,5,6,7,B,8a- 
octahydronaphthaten-1-yl (2S,3aR,9bR)-8- 
chlorx>-9b-hydroxy -5-methyl-1 ,2,3,3a,5,9b- 
hexahydropyrrolo[2 ,3-c][2,1 ]benzoxazine-2- 
carboxylate 

208 (1S,2R,4aS,5S,8R,8aR)-2-<acetyloxy)-8a- 

hydroxy-3,8-dlmethyl-5-[1 -methyl-2-(3- 
methyl-3-phenyf piperidln-1 -yl)ethyl]- 
1 ^^a.S.e.T.S.ea-octahydronaphthalen-l -yl 
(2S,3aR.9bR)-6-chloro-9b-hydroxy-5-met hyl- 
1,2,3,3a,5,9b-hexahydropyrrolo[2,3~ 
c][2,1 ]benEoxazine-2-carboxylate 

209 (lS,2R,4aS.5S,8R,8aR)-2-(acetyloxy)-8a- 

hydroxy-3,8-dimethyl-5-(1 -methyl-2- 
{(phenylmethyi)[2- 
(phenyloxy)ethyl]amlno}ethyl>- 
1 ^^.S.eT^.aa-octahydronaphthalen-l -yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 
1 ,2,3,3a,5,9b-hexahydropyrrolo[2.3- 
c][2 , 1 ]benzoxazine-2-ca rboxylate 



MS (ES) : M/Z [MH+] 
=676, C35H50CIN3O8 
+H requires 67)6.3. 



MS (ES) : M/Z [MH+] 
=744, C39H54CBN309 
+H requires 744.4. 



MS (ES) : M/Z [MH+] 
=716, C37H50CIKI3O9 
+H requires 716.3. 



MS (ES) ; M/Z [MH+] 
=688, C36H50CPN3O8 
+H requires 688.3. 



MS (ES) : M/Z [MH+] 
=736, C41H54CIN307 
+H requires 73|6.4. 



MS (ES) : M/Z [MH+] 
=788, C44H54CN308 
+H requires 78B.4. 



! 
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210 (lS,2R,4aS,5S,8R r 8aR>2Kacetytoxy)^a- 

hydre^.S-dimethyl-SK^^ 

[4-(trifluoromethyl)-2-pyrimidinyn-1" 
piperazinyf}ethyi)-1 ,2,43,5,6,7,8,83- 

octahydro-1-naphthalenyl 
chloro-Qb-hydroxy-S-methyl-I^.S.aa.s.aD- 

hexahydropyrrolo[2,3-c][2,1]benzoxazine-2- 
carboxylate - TFA salt 



211 (1S r 2R f 4aS t 5S,8R,8aR)-2-(acetyloxy)-8a- 
hVd>o>?3.8^lm e thyl-5^(lR)-1-methy1-2-{4- 
[5-(trifluoramethyl)-2-pyridinyn-1- 
piperazinyl}ethylV1 ^. 4a -5.e.7,8,8a^_ 
octahydro-1-naphthalertyl (2S,3aR r 9bR^6- 
chloro-9b-hydroxy-5-methyl-1,2,3,3a.5.9b- 
h©xahydropyrrolo[2,3-c][2,1lb6nzoxa2in6-2- 
carboxylate- TFA salt 



21 2 <1S,2R,5S,8R,8aR)-2-(acetyloxy)-5-((1 R)-2- 
{4.rbis(4-fluoropheny0methyl]piperazir>-1-yl}- 

Hnethylethyl)-8a"hydroxy-3,6-dimethyl- 
1 2 4a 5 6,7,8,8a-octahydronaphthalen-1-tf 
(2S,3aR,9bR)^hloro-9b4iydroxy-5-nTethy1- 
1 A3.3a.S.9b-hexahydropyrrolol2 f 3- 
c][2,1]benzoxazine-2-carboxylate 



213 (lS,2R,5S,8R,8aR>2^acetyloxy)-5-{(1R)-2- 
[4-(5-chloropyrimldin-2-yl)piperazin-l-y0-1- 

methylethyl)-8a-liydroxy-3 r 8-dimethyl- 
1,2,4a,5,6.7,8,8a-octahydrttnaphthalen-1-yl 
(2S 3aR.9bR>6-chloro-9b-hydroxy-5~methyl- 
' 1 ,2,3,3a,5,9b-hexahydropyrrolo[2,3- 
ci[2,1)benzoxazine-2-carboxylate 



MS (ES):M/Z(M+H) 
793.4; C38H48CIF307N6 
+ H requires 79311. H- 
NMR (CDCI3, selected 
data): 0.85 (d, 3H), 3.30 
(s,3H),4.30(m, 1H), 
5.20 (s r 1H), 5.25 (s, 1H). 

5.40 (m. 1H), 5.50 (m, 
1H), 6.90 (d,1H), 7.05 (t, 
1H),7.25(d,1H), 7.45 (d, 
1H), 8.55 (d,1H) 
MS (ES) : M/Z (M+H) 
792.5; C39H49CIF307N5 
+ H requires 792. 1H- 
NMR (CDC13. selected 
data): 0.90 (d, 3H), 3.30 
(s, 3H), 4.30 (mnH), 
5.20 (S,1H). 5.25 (S.1H), 

5.40 (m. 1H), 5.50 (m, 
1H), 6.65 (d, 1H). 7.05 (t, 
1H),7.25(d,lH). 7.50 (d, 
1H), 7J5(d.1H). 8.45(s. 
1H). 

MS (ESI) : M/Z [MH+1 » 
849.2, C46H55CIF.2N407 
+ H requires 84913806. 
NMR (CDCI3, selected 
data) : 0.8 (d, 3H), 1.2 (d. 
3H). 1.7 (s, 3H), 2.1 (s, 
3H), 2.7-3.20 (m, 12H), 

3.3 (s, 3H),4.1 (m,1H). 

4.4 (s, 1H), 5.1 (s, 1H), 
5.2 (s, 1H), 5.3 (s, 1H), 

5.5 (s. 1H), 7.00-7.5 (m, 
11H). 

. MS (ESI) : M/Z[MH+] = 
759.1 , C37H48CI2N607 
+ H requires 759.3040. 
NMR (CDCI3, selected 
data): 0.8 (d, 3H), 1.2 (d, 
3H),1.7(s, 3H),2.1 (s, 
3H). 2.4-3.1 (m, 8H), 3.3 
(s, 3H),4.1(m,1im, 4.7- 
4.9 (m,2H), 5.1 (MH), 
5 2(s. 1H). 5.3 (s, 1H). 
5.5 (s, 1H), 7.0-7,-3 (m, 
3H). 8.3 (s, 2VD- 
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214 



(1 S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-5- 
{(lR)-2-[4-(5-bromopyrim[clin-2-yl)piperazin- 
1-yl>1-methylethyl}-8a-hydroxy-3,8-dimethyl- 
l^a.S.ej.S.Sa-octahydronaphthalen-l-yt 
(2S ,3aR,9bR)-6-chloro-9b-hydroxy-5-methyI- 
1 f 2,3,3a,5 I 9b-hexahydropyrTolo[2 f 3- 
c][2,1 ]benzoxazine-2-carboxylate 



215 



216 



217 



218 



(1S,2R,4aS,5S,8R.8aR>-2-(acetyloxy)-5- 
{(1 R>2-[4-(6-chlora-1 T 3-benzothiazol-2- 
yl)piperazin-1-yl>1-methylethy1}-8a-hydroxy- 

3,8-dimethyM,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1 -yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2.3.3a.5.9b- 
hexahydropyrrolo[2,3-c][2,1]benzoxazine-2- 
carboxylate 



(1 S ,2R,4aS ,5S ,8R, 8aR)-2-(acety]oxy)-5- 

((1R>2-{4-[(3,4- 
dichlorophenyl)inethy0piperazin-1-yl}-1 - 
methylethyl^a-hydroxy-3,8-dimethyl- 
1 ,2,4a,5 l 6.7,8,8a-octahydronaphthalen-1 -yl 
(2S,3aR,9bR>6-chloro-9b-hydroxy-5-methyl- 
1,2.3.3a.5.9b-hexahydropyrrolo|2,3- 
c][2 ,1 ]benzoxazine-2-carboxylate 
(1 S,2R,4aS,5S ,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-((1 R)-1 -methyt-2-{4- 
[5-(trifluoromethyl)pyrimidin-2-yI]piperazin-1- 

yl}ethyl)-1 . 2,48,5,6,7,8,83- 
octahydronaphthalen-1-yl(2S,3aR.9bR)-6- 
chloro-9b-hydroxy-5-methy1-1 ,2,3,3a,5,9b- 
hexaliydropyTTOlo[2.3-c][2,1]benzoxazine-2- 
carboxylate 



(lS.2R.4aS,5S,8R.8aR)-2-(acetyloxy)-5- 
((1 R)-2-{4-[(4-chlorophenyI)oxy]plperidin-1 - 
yl)-1-methylethyl)-8a-hydroxy-3,B<limethyl- 
1,2,4a,5,6,7,8,8a-octahydronaphthalen-1-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl 
1 ^.S.Sa.S.gb-hexahydropyrrolop.S- 



MS (ESI) : M/Z [MH+] * 
805.3, C37H48BrClN607 
+ H requires 803.2535. 
NMR (CDCI3, selected 
data): 0.8 (d.3H). 1.1 (d, 
3H). 1.7 (s, 3H). 2.1 (s, 
3H) f 2.3-2.6 (m, 8H), 3.3 
(s, 3H), 3.6-3.8 (m, 5H), 
4.1 (m, 1H), 5.1-5.2 (m, 
2H), 5.3 (s. 1H), 5.6 (s, 
1H), 7.0-7.4 (m. 3H). 8.3 

(s,2H). 
MS (ESI) : M/Z [MH+] = 
814.3, C40H49CI2N6O7S 
+ H requires 814.2808. 
NMR (CDCI3, selected 
data): 0.8 (m, 3H), 1.1 
(m, 3H),1.7 (s, 3H), 2.1 
(s, 3H). 2.3-2.8 (m, 8H), 
3.3 (s. 3H), 3.5-3.8 (m. 
4H), 4.1 (m, 1H), 5.1-5.4 
(m, 4H), 6.6 (s, 1H), 7.0- 
7.6 (m, 6H)i 
NMR (CDCI3, selected 
data): 0.8 (m,3H), 1.1 
(m, 3H), 1.5 (s, 5H), 1.7 
(s, 3H), 2.1 (s, 3H), 2.4- 
2.8 (m, 8H), 3.35 (s, 3H), 
3.6 (s, 1H), 4.1 (m, 1H), 
5.1-5.6 (m r 4H), 6.7-7.4 

(in, 6H). 
MS (ESI) : M/Z [MH+] - 
793.4, C38H48CIF3N607 
+ H requires 79313303. 
NMR (CDCI3, selected 
data): 0.8 (m, 3H), 1.2 
(m ( 3H), 1.7(S,3H), 2.5 
(m, 2H). 2.6 (s 3tH). 2.8 
(s, 1H). 3.1 (m. 2fH), 3.3 
(s, 3H), 4.1 (m, W), 5.1 
(m, 2H), 5.3 (s, 5.5 
(S,1H), 7.0-7.1 (rfi, 1H), 
7.2-7.4 (m, 3H). 8.6 (s, 

2H). j 
MS (ES) : M/Z [MH+] = 
770, C40H51C12N3O8 + 
H requires 772.3131. 
NMR (CDCI3, selected 
data): 0.8 (m, 3M), 1.1 
(m, 3H), 1.3(m,4&H), 1.7 
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c][2,1]benzoxazine-2-carboxylate 



(s, 3H), 2.1 (s, ZHl 2.2 (s, 
1H),3.1 (S.1H), S.3(s, 
3H), 3.6 (s, 1H),4.1 (m, 
1H), 4.25 (s, 1H),5.1 (m, 
2H), 5.3 (S.1H), 5.6 (s, 
1H), 6.B (d, 2H). 7.0 (dd. 
1H), 7.2-7.3 (m, 3lH), 7.35 
(d, 1H). 



Table of precursors 




Name of Terpene Alkaloid Precursor 



Preparation Number of 
TA Precursor 



<1S,2R,4aS,5R.8R,8aR>2Kacetylo^>-8a- 
hydroxy-3,8^imethyl-5^1-meth^efheriyl)- 

1 2 4a 5,8.7,8.8aHDCtehydronaphthalen-1-yl 
' (2S,3aR,9bR)-6-chloro-9b-hydroxy-5- 

methyl-1 ,2.3,3a,5,9b4iexahydr^yrro o[2,3- 
C ][ 2,1]benzoxazine-2-carboxylate 

(1S.2R,4aS,5R,8R,8aR)-2,8a-dlhydroxy- 
3,8-dimethyl-5-(1-methylethenyl)- 
1 2 4a 5 e.7.8,8a-octahydronaphthalen-1-yi 

" ^2S SaR^bRVe^lor^hydroxy-S- 
methyM ,2.3,3a,5,9b^exahydropyrro o[2,3- 
c][2,1]benzox azine-2-carboxylate 

(1S 2R,4aS.5R.8R.8aRV2 1 8a^dihydroxy- 
3,8-dimethyWI-methylethenyl)- 
1 2 4a,5,6,7,8.8a-octahydronaphthaletv1-yi 

' {2S,3aR,9bR>-6-chloro-9b-hydroxy-5- 
methyl-1 ,2,3,3a,5.9tHiexahydropyrTO o[2,3- 
cl[2,1]benzox azine-2-carboxylate 

(1S,2R,4aS,5S,8R,8aR)-2^ac e Moxy)^a- 
hydroxy-5-[2-hydroxy-1-methylethyl]-3,8- 

dimethyl-1 ,2.43,5,6,7.8,83- 

octahydro^^ 

chloro-9b-hyd roxy-5-rnethyl-1 .^S^a.o.SD- 
hexahydr opyrrolo[2.3-cl[2,l]ben ZO xaz 1 ne-2- 

carboxylate 



139 



139 



140 
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5 (1 S,2R,4aS,5S ,8R,8aR)-2-(acetyloxy>-8a- 
hydroxy-5-[2-hydroxy-1 -methylethyQ-3, 8- 
dimethyl-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalei>1 -yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2 ,3,3a F 5,9b- 
hexahydropyrrolot2,3-c][2,1]benzoxazine-2- 

carboxylate 

6 (lS 1 2R.4aS,5R,8R,8aR)-2 1 8a-dihydroxy- 

3,8-dimethyl-5-(1-n>ethylethenyl)- 
1 ^^.S.ej.S.Sa-octahydronaphthalen-l-yl 

(2S,3aR,9bR)-6-chloro-9b-hydroxy-5- 
methyl-1,2,3,3a f 5,9b-hexahydropyrroloI2,3- 
c][2,1]benzox azlne-2-carboxylata 

7 (1 S,4aS,5S,8aR)-2 < 8a-dihydroxy-3,8- 
dimethyl-5-(1 -methylethyl)-1 ,2,4a,5>6.7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2,3,3a,5,9b- 
hexahydropyrrolo[2,3-c][2,1]ben20xazine-2- 

carboxylate 

8 (1 S.4aS.5S,8aR)-2.8a-dihydroxy-3,8- 
dimethyl-5-(1 -methylethyl)-1 . 2.48.5,6.7,8.83- 
octahydronaphthalen-1-y! (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-6-methyH ,2,3,3a,5,9b- 
hexahydropyrrolo[2,3-c][2,l]benzoxazine^2- 

carboxylate 

9 (1S.4aS.5S.8aRy2.8a-dihydPoxy-3.8- 
dimethyl-5-(1-methylesthyl)-1,2.4a.5.6.7.8,8a- 
octahydronaphthalen-1-yl (2S,3aR.9bR)-6- 
chloro-9b-hydroxy-5-methy1-1 ,2.3.3a.5, 9b- 
hexahyd ropyrrolo[2.3-c][2. 1 ]benzoxazlne -2- 
carboxytate 

1 0 (1 S,4aS.5S,8aR)-2,8a-dihydroxy-3,8- 
dimethyl-5-(1 -methylethyl)-1 ,2,4a.5,6.7, 8,8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1,2,3,3a,5,9b- 
hexahyd ropyrrolo[2,3-c][2, 1 ]benzoxazine -2- 
carboxylate 



140 



139 



144 



144 



144 



144 
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139 



139 

i 



143 



H (1 s^R,4aS k 5R,8R.8aR)-2.8a-dihydraxy- 
3 8-dimethyl-5-(1 -methylethenyl)- 
1 2 4a,'5,6 T 7.8,8a-octahydronaphthalen-1-yl 
' (2S,3aR,9bR)-6-cWoro-9b-hydroxy-5- 
methyH ,2,3,3a I 5,9b-hexahydropyrrolot2,3- 
c][2,1]benzox azine-2-carboxytate 

12 (1 S f 2R,4aS,5R,8R,8aR)-2 f 8a-dihydroxy- 
3,8-dimethyl-5-(1-methyIetheny1)- 
1 2 4a 5 6J,8,8a-octahydronaphthalen-1-yl 

' '(2S t 3aR.9bR)-6-chk>ro-9b-hydroxy-5- 
mettiyl-1.2,3,3a,5 l 9b-hexahydropynrolo[2,3- 
c][2.1]benzox azine-2-carboxylate 

13 (is,2R,4aS f 5S I 8R,8aR)-2-(acetyloxy)-8a- 

1 2 4a.5,6,7,8,8a-octaliydronaphthalen-1-yl 
(2S3aR,9bR)-6-chloro-9b-hydroxy-5-methy 
M ,2,3,3a,6.9b-hexahydropyrrolo[2,3- 
c][2,1]benzoxazine-2-carboxylate 

14 (iS,2R.4aS,5R,8R.8aR)-2,8a-dihydroxy- 

3,8-dimethyl-5-(1-methylethenyl)- 
1 2,4a,5,6,7,8,8a-octahydronaphthalen-1-yl 

(2S 3aR,9bR)-6-chloro-9b-hydroxy-5- 
memyM,2 r 3,3a,5,9b4iexahydropyrTOlo[2> 

c][2,1]benzox azine-2-carboxylate 

15 (is,2R I 4aS 1 5R.8R.8aR>-2.aa'dihydroxy- 

3 8-dImethi4-5^1-methylethenyl)- 
1 2 l 4a,5,6,7,8,8a-octahydronaphthalen-1 -yl 

(2S.3aR.9bR>6-chloro-9b-hydroxy-5- 
methyM ,23,3a,5,9b4iexahydropyrro!o[2,3- 

c][2,1]benzox azine-2-carboxylate 

! 6 (1 S,2R,4aS,5R,8R,8aR>-2 1 8a-dihydroxy- 1 ^ 

3,8-dimethyl-5-(1 -methylethenyl)- 
1 2 4a.5,6,7,8.8a-orfahydronaphthalen-1-yl 

(2S 3aR,9bR)-6-chloro-9b-hydroxy-5- 
methyH ,2 .S.Sa.S.gb-tiexahydropyrroloP.S- 
c][2,1lbenzox azine-2-carboxylate 



139 



139 
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1 7 (1 S,2R,4aS,5R,8R,8aR)-2-{acetyloxy)-8a- 
hydroxy-3.8-dlmethyl-5-[1 -methyl-2- 
oxoethyl]-1 r 2,4a,5,6,7,8.8a- 
octahydronaphthalen-1-yl <2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2,3,3a,5,9b- 
hexahydropyr rolo[2,3-c|I2,1]benzoxazine-2- 
carboxylate 

1 8 2-[(1 R,2R,4aS,5R,8S,8aS)-2-(acetylOxy)-5- 
(2,2-difluoro-1 -methyl vinyl )-8a-hydroxy-3, 8- 
dimethyl-1 ,2,4a,5 r 6,7,8,8a-octahydro-1 - 
naphthalenyl] 3-(teit-butyl) (2S.3aR.9bR)- 
9b-[(tert-butoxycart)onyl)oxy]-6-chtoro-5- 
methyl-1 ,2,5,9b-tetrahydropyrTolo[2,3- 
c][2,1]benzoxazine-2,3(3aH)-dicarboxylate 

1 9 2-{(1 S,2R,4aS,5S,8R,8aR}-2-<acety1oxy)-8a- 
hydroxy-5-(2-hydroxy-1-methylethyri-3,8- 
dimethyM,2,4a,5 t 6,7,8,8a- 
octahydronaphthalen-1-yl} 3-(1,1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[<1 ,1 -dimethyle thyl)oxy]carbonyl}oxy)-5- 
methyl-1 ,2,5,9b-tetrahydropyrrolo[2,3- 
c][2,1]benzoxazine-2,3(3aH)-d!carboxylate 

20 2-{(1S,2R.4aS,5R,8R,8aR)-2-(acetyloxy)-8a 
hydroxy-3,8-dimethy1-5-[1 -methyl-2- 
OXOethyG-1 ,2,48,5,6.7,8,83- 

octahydronaphthalen-1-yl} 3-(1.1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methy1-1,2,5,9b-tetrahydropyrrolo[2,3- 
d[2,1]benzoxazine-2,3(3aH)-dicarboxylate 



21 (1S,2R,4aS,5R,8R,8aR>-5-<2-ethyl-1,3- 
thiazol-4-yl)-1,8a-dihydroxy-3,8-dimethyl- 
1 ,2,4a, 5,6 ,7,8,8a-octahydronaphthalen-2-yl 
acetate 

21 (2S,3aR,9bR)-6-chlora-3-C[(1.1- 

dimethylethyl)oxy]carbonyl>-9b-({Ul ,1- 
dimethy1ethyl)oxy]carbonyl}oxy)-5-methyl- 
1 ,2,3,3a,5,9b-hexahydropyrrolo[2,3- 
c][2,1]benzoxazine-2-carboxylic acid 



i 

I 

141 i 



156 



157 



160 



166 



i. 
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22 24(1 S > 2R,4aS,5R,8R 1 8aR>2-(acetyloxy>-5- 
t22-difluoro-1-methylethyl]-8a-hydroxy-3,8- 

dlmethyH,2,4a,5,6,7,8,8a- i 
octahydronaphthalen-1-yl}3-(1,1- \ 
dimethylethyl) (2S,3aR,9bR>6^|oro-9b- 
({[(1 ,1-dimeth ylethyl)oxy]carbony1}oxy)-5- 
methyM.^S^b-tetrahydropynoloP^- 
cl[2.1]benzoxazlne-2.3(3aH)-dicarboxylate 

23 2-{(1S,2K4aS,5R,8R ( 8aR)-2-(acetyloxy>5. 168 
[2 f 2-difluora-1-meihylethyll-8a-hydroxy-3,8- 
dimethyl-1 .2,43,5,6,7,8.83- 
octahydronaphthalen-1-yl) 3-(1 .1- 
dlmethylethyl) (2S.3aR,9bR)-6-chloro-9b- 
({[(1 ,1-dimeth ylethyl)oxy]carbonyI}oxy)-5- 
methyM.2,5.9b-tetrahydropyrrolo[2.3- 
c][2 J 1]benzoxazine-2,3(3aH)-dicarboxylale 

24 2-[(1 S,2R,4aS 1 5R,8R,8aR>2-(acefyloxy)-5- 
(2.2-dichloro-1-methylethenyl)-8a-hydroxy- 
3,8-dimethyM ,2,4a,5,6 f 7,8,83- 
octahydronaphthalen-1 -yl] 3-(1 
dimethylethyl) (2S,3aR,9bR)-6-chlora-9b- 
({[(1 ,1 -dimethyl ethyl)oxy]carbonyl}oxy)-5- 
methyl-l,2,5,9b-tetrahydropyrrolop,3- 
cH2,1]benzoxazine-2.3(3aH)-dicamoxylate 

25 2-{(1 S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dlmethy1-5-[1-methyl-2- 

oxoethyl]-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl} 3-(1.1- 
dimethylethyl) (2S,3aR,9bR)-6-chtoro-9b- 
({[(1.1 -dimethylethyl )oxy]cart)onyl}oxy)-5- 
methyl-1 ,2,5,9b-tetrahydropyrrolol2 ,3- 
cl[2,1]bertzoxazine-2.3(3aH)-dicarboxylate 

26 2-{(1 S,2R.4aS,5R,8R.8aR)-2-(acety1oxy)^a^ 
hydroxy-3,8-dimethyl-5-[1-methyU2- 
oxoethy1]-1,2,4a,5,6,7 l 8,8a- 
octahydronaphthalen-1 -yl) W ,1- 
dimethylethyl) (2S,3aR9bR)-6-chloro-9b- 
({[(1 .1 -dimethylethyl )oxy]carbonyl}oxy)-5- 
methyH,2.5,9b-tetrahydropyrrolo[2,3- 
c] [2 i]benzoxazine-2,3(3aH)^icarboxylate 



160 
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27 2-{(lS,2R.4aS.5R.8R.8aR)-2-(acetyloxy>8a- 160 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 

oxoethylH ,2,4a.5,6,7,8,8a- 
octahydronaphthalen-1-yl} 3-(1.1- 
dimettiylettiyl) (2S,3aR,9bR)-e-chloro-9b- 
(a(1,1-dimeihylethyl )oxy]carbonyl}oxy>-5- 
methyl-1.2.5.9b-tetrahydropyrrolo[2.3- 
c][2.1]benzoxazine-2 r 3(3aH><IIcartoxylate 

28 2-{(1S f 2R,4aS,5R,8R,8aR)-2-(acetyloxy>-8a- 160 
hydroxy-3.8-dimethyl-5-[1 -methyl-2- 

oxoethyG-1 ,2,4a,5,6,7.8,8a- 
octahydronaphthalen-1-yl} 3-(1 ,1- 
dimethylethyl) (2S ,3aR,9bR)-6-chloro-9b- 
({[(1,1 -dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ,2,5,9b-tetrahyd ropyrrolo[2,3- 
c][2,1]benzoxazIne-2,3(3aH)-dicarboxyla(te 

29 2-{(1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 

oxoethyQ-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1 -yl> 3-(1 .1- 
dlmethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1 ,1 -dimethylethyl )oxy]caibonyl}oxy)-5- 
methy 1-1 ,2,5,9b-tetrahyd ropyrroloI2 ,3- 
c][2,1]benzoxazine-2,3(3aH)-dicarboxylate 

30 2-{(1S,2R,4aS,5R,8R,8aR>2-(acetyloxy)-8a- 160 
hydroxy-3.8-dimethyl-5-[1 -methyl-2- 

oxoethyQ-1 ,2,4a,5. 6,7,8,8a- 
octahydronaphthalen-1-yl} 3-(1,1- 
dlmethylethyl) (2S,3aR,9bR>-6-chloro-9b- 
({[{1 ,1 -dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ,2,5,9b-tetrahydropyrro[o[2,3- 
c][2, 1 ]benzoxazine-2,3(3aH)-dlcarboxylate 

31 2-{(1S.2R.4aS,5R,8R l 8aR>2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1 -methyI-2- 

oxoethyl]-1 ,2,4a,5.6,7,8,8a- 
octahydronaphthalen-1-yl} 3-(1,1- 
dimethylethyl)(2S,3aR,9bR)-6-chloro-9b- 
({[(1 .1 -dimethylethyl )oxy]carbonyl}oxy)-5- 
methyM ,2,5,9b-tetrahydropyrnolo[2,3- 
c][2, 1 ]benzoxazine-2 ,3(3aH)-dicarboxylate 
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32 2-{(1S,2R l 4 a S,5R,8R,8aRV2-{ao e tyloxy)^a- 

oxoethy0-1,2.4a.5.6.7.8,8a- 

octahydronaphthalen-1 -yl} 3-(1 ,1- • 

dimethylethyl) (A3iWW^^ 
(ff(1 1-dimethylethyl )oxy]carbonyJoxyh5- 
methyM ,2.5,9b-tetrahydropyrrolo[2.3- 

33 (1S.2R.4aS.5R.8R8^2Kaa^toxy)-8a- 
hydroxy-3.8-dimethy»-541-me*yl-2- 
oxoethyll-1,2.4a.5 ,6.7.8,8a- 

chloro-9b-hydroxy-5-methyl-1 ,2,3,3a,5 9b- 
hexaMropyr rolop.3-c][2,1]ben Z oxaz l ne-2- 

carboxylate 

34 24(lS,2R.4aS,5R.8R.8aRV2Kaoe^oxy)-8a- 
hydroiy-3,8^imethyl-5^1-methyl-2- 
oxoethyU-1, 2,43,5,6,7,8,88- 
octahydronaphthalen-1-yl} 3-<1 ,1 - 
dimethylethyl) (2S I 3aR,9bR>6-ohtoro-9b- 
SiM^imA^hyl )oxy]carbonyUoxy>5- 
methyl-1.2,5,9b-tetrahydropyrrolo[2,3- 
^Ven^xazine-2.3(3aH>dicarboxylate 

35 2H(lS,2R,4aS.5R.8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-S.a-dimethyl-S-ll-fnethyW- 
oxoethyQ-1,2,4a f 5,6,7,8,8a- 

({[(1,1-dimethylethyl )oxy]ca*ony»o^)^ 
methvl-1.2,5 r 9b-tetrahydropynolo[2,3- 

36 2-{(1 S.2R ) 4aS,5R,8R,8aR)-2-(ac85rtoxyHa- 
h ydroxy-3.8-dlmethyl^[1-methyl-2- 
oxoethyq-1 .2.43,5,6,7.8,83- 
octahydronaphthalen-1-yl}3-(l.i- 
dimethytethyl) (2S,3aR,9bR)-6-ch oro-9b- 
( [0 l-dUeti^ylathyl )ox7lcarbony1}oxyV5- 
methvH,2,5,9b-tetrahydropyrroloI2,3- 
^2 1^ en^ne-^^SaH^icarboxylate 



160 



141 
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160 



160 
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37 2-{(1S.2R.4aS,5R.8R,8aR)-2-{acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 

oxoethyl]-1 .2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl} 3-(1,1- 
dimethylethyt) (2S,3aR,9bR)-6-chloro-9b- 
({[(1,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl- 1 ,2,5,9b-tetrahydropyTrolo[2,3- 
c][2,1]benzoxazine-2,3(3aH)-dicarboxylate 

38 2-((1S,2R,4aS,5R,8R.8aR)-2-<acety1oxy)-8a- 160 
hyd roxy-3,8-dimethyl-5-[1-methyl-2- 

oxoethyl]-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl} 3-(l,1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1 ,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 r 2,S,9b-tetrahydropyrrolo[2,3- 
c][2,1]benzoxazine-2,3(3aH)-dicarboxylate 

t 

39 2-{(1S l 2R,4aS l 5R.8R,8aR)-2-<acety1oxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 

oxoethyl]-1 ,2,43,5,6,7,8,83- 
octahydronaphthalen-1-yl} 3-(1 .1- 
dimethylethyl)(2S,3aR,9bR)-6-chloro-9b- 
({[(1 ,1-dimethylethyl )oxy]carbonyl}oxy)-6- 
methyl-1 .2,5,9b-tetrahydropyrrolo[2 ,3- 
cll2.1]benzoxazine-2,3(3aH)-dIcarboxylate 

40 2-{(1S,2R,4aS.5R,8R,8aR)-2-<acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-{1 -methyl-2- 

oxoethyQ-1 ,2,43,5,6,7,8,83- 
octahydronaphthalen-1-yl} 3-(1 ,1- 
dimethylethyl) (2S,3aR,9bR)-6-chlaro-9b- 
({[{1 ,1-dlmethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ,2,6,9b-tetrahydropyrrolo[2,3- 
c][2,1lben20xazine-2.3(3aH)-dicarboxyla1e 

41 2-{(1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethy!-5-[1-methyl-2- 

oxoethyl]-1 ,2.4a, 5, 6, 7, 8,8a- 
octahydronaphthalen-1-yl} 3-(1 „1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b~ 
({I(1.1-dimethylethyi )oxy]carbonyl}oxy)-5- 
methyl-1 ,2,5 ,9b-tetrahydropynolo[2,3- 
c][2,1]benzoxazlne-2,3(3aH)-dicarboxylate 
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42 2-{(1S,2R,4aS,5R,8R,8aR)-2-<acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 
oxoethyl]-1,2,4a,5.6,7,8,8a- 
octahydronaphthalen-1-yl} 3-0 .1 - 
dimethylethyl) (2S,3aR,9bRV6-ch 
({[(1 .1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyM,2,5,9b-tetrahydropyrrolo[2,3- 
c ][2 t 1lbenzoxazIn&-2,3(3aHVdicarboxy1ate 

43 2-«1S,2R.4aS,5R,8R,8aR)-2-(acety1oxy)-8a- 
hydroxy-3,8-dimethyl-5-[l -methyI-2- 
oxoetbyl]-1,2.4a,5.6,7,8.8a- 
octahydnonaphthalen-1-yl} 3-(1 .1- 
dlmethylethyl) (2S,3aa9bR>6-chloro-9b- 
«T(1, 1-dimethylethyl )oxy]carbonyl)oxy)-5- 
methyH.2 ! 5.9b-tetrahydropyrrolog.3- 
c][2.1]benzoxazine-2 l 3(3aH)-dicarboxylate 

44 2-((1 S.2R,4aS,5R,8R,8aR>2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-I1 -methyl-2- 
oxoettiyll-1 .2.4a.5,6,7.8,8a- 
octahydronaphthaten-1-yl} 3-(1 .1 - 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
{{T(1 1-dimethylethyl )oxy]carbonyI}oxy>-5- 
methyl-1,2,5,9b-tetrahydropyrrolol2,3- 
c ]t2,1]benzoxazine-2,3(3aH)-dicarboxylate 

45 2-((1 S,2R,4aS.5R,8R ( 8aR)-2-(acetytoxy)-8a- 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 
oxoethylJ-1 ,2.4a,5,6 ,7,8,8a- 
octahydronaphthalen-1-yl) 3-(1 ,1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1,1-dimethylethyl )qxy]carbonyl}oxy)-5- 
methyM,2,5,9btetrahydropyrrolol2,3- 
c][2,1]benzoxazine-2,3(3aH)-dicarboxy1ate 

46 2-{(1 S.2R,4aS ,5R,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3.8-dimethyl-5-[1 -methyl-2- 
oxoethyl]-1,2,4a,5,6,7,8,8a- 
ootahydronaphthalen-1 -yl> 3-0 . 1 - 
dimethylethyl) (2S,3aR.9bR)-6-chloro-9b- 
({[(1 1-dimethylethyl )oxyJcarbonyl}oxy)-5- 
methyM^.S^telrahydropyrroloP.S- 
c][21]benzoxazine-2,3(3aH)-dicarboxylate 
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47 2-[(1S,2R.4aS.5S,8R.8aR)-5-{2~ 177 ■ i 
[acelyl(cyclopropyl)aminol-1 -methylethyl}-2- 
(acetylaxy)-8a-hydroxy-3,8-dlmethyl- 
1 t 2,4a,5,6,7,8,8a-octahydronaphthalen-1-yl] 
3-(1 ,1 -dimethylethyl) (2S,3aR,9bR)-6-chloro- 
9 M{[(1 ,1 -dimethylethyl)oxy]carbonyl}oxy)- 
5-methyH ^.S^b-tetrahydropyirolop.S- 
c][2,1lbenzoxazine-2,3(3aH)-dicafboxylate 

48 2-[(1S,2R 4 4aS.5S.8R,8aR)-2-(acetyloxy)-5- 179 
(2-[cyclopropy1[(methy1oxy)carbonyfIamlno)- 
1 -methylethyl)-8a-hydroxy-3,8-dimethyt- 
1 f 2,4a l 5,6,7,8,8a-octahydronaphthalen-1 -yl] 
3-(1 ,1 -dimethylethyl) (2S,3aR,9b R)-6- 
chloro-9b-({[(1,1- 

dimethylethyl)oxy]carbonyl}oxy)-5-methyl- 
1 ,2,5 ,9b-tetrahyd ropyrrolo[2,3- 
c]|2,1]benzoxazine-2,3(3aH)-dicartooxylate 

49 2-[(1 S f 2R.4aS,5S.8R,8aR)-2-<acetyloxy)-5- 178 
(2-{ethyl[(methyloxy)carbonyl]amino}-1 - 
methylethyl)-8a-hydroxy-3,8-dlmethyl- 
I^^.S.ej.e.ea-octahydronaphthalen-l-yl] 
3-(1,1-dimethy1ethyl) (2S,3aR,9bR)-6-c 
hloro-9b-({[(1 .1- 

dimethylathyl)oxy]carbony1}oxy)-5-methyl- 
1 ,2,5 1 9b-tetrahydropyrrolo[2.3- 
c][2.1]benzoxazine-2,3(3aH)-dicarboxylate 

SO 2-{(1S r 2R,4aS r 5R J 8R,8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3.8-dimethy1-5-[1-methyl-2- 
oxoethyI]-1 ,2.4a f 5.6,7,8,8a- 
octehydronaphthalen-1-yl} 3-(1 ,1- 
dimethylethyl) (2S ,3aR,9bR)-6-chloro-9b- 
({[(1,1-dimethylethyl )oxy]carbonyl}oxy)-5- i 
methyl-1 r 2.5 ( 9b-tetrahydropyiTOlo[2,3- 
c][2,1]benzoxazine-2,3(3aH)-dlcarboxylate 



■ 
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51 2-{(1S ) 2R,4aS,5R.8R,8aR>-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 
oxoethyll-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1 -yl) 3-(1 .1- 
dimethylethyl) (2S,3aR9bR>6-chtoro-9b- 
({[(1,1-dimethylethyl )oxy]carbonyl>oxy)-5- 
methyM.2,5,9b-tetrahydropyrrolo[?,3- 
c][2,1]benzoxazine-2.3(3aH>^icart)Oxylate 



160 



52 2-[(lS,2R.4aS,5S.8R,8aRV2-(acetyloxy)-5- 
(2-{cyclopropyl[(ethylamino)carbonyQamino>- 
1-methylethyl>-8a4iydroxy-3 T 8-dimethyl- 
\?. 4a 5 6,7 1 8 1 8a-artahydronaphthalen-l-yi] 
3-(1,1^di'methylethyl) (2S,3aR9 bR>-6- 
chloro-9b-({[(1,1- 

dimethylethyl)oxy]carbony1}oxy)-5-metnyl- 

1 ^.S.gb-tetrahydropyrroloP.S- 
c][2,1]benzoxazine-2,3(3aH)-dicarboxylate 



180 



53 2-{(1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8~dlmethyl-5-[1 -methyl-2- 
oxoethyl]-1 ,2.4a.5.6,7,8.8a- 
octahydronaphthalen-1-yl} 3-(1 .1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1 i-dimethylethyl)oxy]carbonyl}oxy)-5- 
methyl-1,2 I 5,9b-tetrahydropyrrolo[2 l 3- 
c ][2,1]benzoxazine-2,3(3aH)-dicarboxylate 

54 2-{(1 S,2R,4aS,5R,8R,8aR>2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 
oxoethyl]-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl} 3-(1 .1- 
dimethylethyl) (2S.3aR,9bR)-6-chloro-9b- 
({[(1,1-dimethylethyl )oxy]carbonyl}oxy>-5- 
methyl-1^,5,9b-tetrahydropyrrolo[2,3- 
c]l2,1]bcnzoxazine-2,3(3aHVdlcarboxylate 



160 



160 
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55 2-{(1 S ,2R,4aS,5R.8R,8aR)-2-<acetyloxy)-8a- 
hyd roxy-3,8-dinne1hyl-5-[1 -metttyl-2- 
oxoethyQ-1 ,2,4a,5,6,7,8,8a- 
octahydranaphthalen-1-yl} 3-(1 ,1- 
dimethylethyl) (2S,3aR,9bR>-6-chloro-9b- 
({l(1.1-dimethylethyl )oxylcarbonyl}oxy)-5- 
methyl-1 ,2 A9b-tetrahydropyrrolo[2,3- 
C ][2.1]benzQxa2:ine-2,3(3aH)-dicarboxylate 



56 2-{(lS.2R,4aS,5R,8R.BaR)-2-<acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyQ-1, 2, 4a,5 ,6,7,8,8a- 
octahydronaphthalen-1 -yl) 3-(1 , 1 - 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1,1-dimethylethyl )oxy]earbonyl}oxy>-5- 
methyl-1 ,2,5,9b-tetrahydropyrrolo[2,3- 
c][2,1]benzoxaz1ne-2,3(3aH)-dicarboxylate 



57 2-{(1 S ,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3 ,8-dimethyl-5-[1-methyl-2- 
oxoethyl]-1 ,2,4a,5.6,7.8,8a- 
octahydronaphthalerv1-yl} 3-(1 ,1- 
dimethylethyl) (2S.3aR,9bR)-6-chloro-9b- 
({[(1 ,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyH ,2,5,9b-tetrahydropyrrolo[2,3- 
c][2, 1]benzoxazine-2.3(3a H)-dicarboxylate 



58 2-{(1 S,2R,4aS.5R,8R,8aR)-2-(acety1oxy>8a- 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyl]-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl} 3-(1.1- 
dimethylethyl) (2S,3aR,9bR>6-chloro-9b- 
({[(1 ,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyM ,2,5,9b-tetrahydropyrrolo[2,3- 
c][2,1]benzoxazine-2,3(3aH)-dicarboxylate 
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2-{(lS,2R.4aS.5R,8R,8aR>2K a ^V>8a- 
oxoethy11-1,2,4a,5 6,7,8,8a- 

oxoethy^1,2,4a,5 6,7.8,8a 
dbmSoMhyQ (2S,3aR.9bRV6-ch 

methyl-1 .2,5,9 Wetrahydropy^obL^- 
c][2 l]benzoxaane-2 4 3(3aH)-d»carboxylate 



160 



61 



62 



2^lS ( 2R.4aS.5R,8R.8aRV2-(ace^oxy)-8a- 
oxoethyl]-1 ,2,4^,5 6,7 8,8a- 

24(1S.2R.4aS.5R.8R.8aRV2-(acetyloxy)-8a- 
hydroxy-3,8^lmethyl-5-[1^methy1-2- 
oxoethyn-1^4a.5,6J.8.8a- 
octahvdronaphthalen-1-yl} 3-(l .1 



160 
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63 2-{(lS,2R,4aS,5R,8R,8aR)-2-<acetyloxy)-8a- 160 ■ j 

hydroxy-3,8-dimethyl-5-[1-methyl-2- 
oxoethyl]-1 ,2,43,5,6,7,8.83- 
octahydronaphthalen-1-yl} 3-(1 .1 - 
dimethylethyl) (2S,3aR,9bR>-6-chloro-9b- 
({[(1 ,1 -dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ,2,5 ,9b-tetrahydropyiTOlo[2,3- 
c][2, 1]benzoxazine-2»3(33H)-d icarboxylate 



64 2-((lS,2R.4aS.5R,8R.8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethylM ,2,4a,5,6,7.8,8a- 
octahydronaphthalen-1-yl} 3-(1 ,1 - 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1 ,1 -dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ,2,5,9l>tetrahydrx>pynnolo[2.3- 
c][2,1]benzoxazine-2,3(3aH)-dicarboxylate 



65 2-{(1S.2R.4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 
oxoethyl]-! .2,4a,5.6,7,8.8a- 
octahydronaphthalen-1-yl} 3-(1,1- 
dimethylethyl) (2S,3aR 7 9bR)-6-chloro-9b- 
({t(1 .1 -dimethylethyl )oxy]carbor»yl}oxy)-5- 
methyl-1 .Z.S.gb-tetrahydropyrroloP.S- 
c][2,1 ]benzoxazlne-2,3(3a H)~dicarboxylate 



66 2-K1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 160 

hydroxy-3,8-dimethyl-5-[1-methyl-2- < 

Qxoethyl]-1,2,4a,5,6,7,8,8a- 

octahydronaphthalen-1-yl} 3-(1,1- 

dlmethylethyl) (2S,3aR,9bR)-6-chloro-9b- 

({1(1 . 1 -dimethylethyl )oxy]carbonyl}oxy)-5- j 

methyM ,2.5,9b-tetrahydropyrrolo[2.3- 

c][2,1]benzoxazine-2,3(3aH)-dicarboxylate 

i 
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67 2H0S,2R,4aS,5R,8R,8aR>2-(a^oxy>8a. 160 ■ 

hydroxy-3,e^imethyl-5-[l-methyl-2- j 
oxoethylhl .2,43,5 6,7 8,83- 
octahydronaphthalen-1-yI} 3-(i ,v • - 

aSylethyl) (2S.3aR.9bR>^chloro-9^ 

mBthvl-1 2,5,9b-1etrahydropyrrolo[2,3- 
c]p lll^xazin^^HH^rboxylate 



68 



69 



2^1S.2R.4aS,5R,8R.8aR)-2-(ac8Woxy)^a- 
hydroxy-3.8-dimettiyl-5-l1-methyl-2. 
oxoethyQ-1 ,2.43,5 6,7 8,8a- 
octahydronaphthalen-1 -yl} 3-(l ,i - 

(([(1,1-<)lmettiylathyl )oxylcaitoi^xy>5- 



2-{(1S^R,4 a S.5R.8R.8aR)-2-aca^oxy)^a- 
hydroxy-S^imethyl-S-tl-methyl-a- 
0X08^-1.2,43,5.6.7 8.83- 

aKlT-dimJfiylethyl )oxylc3rt»nyg>xy>5- 
methvH.2.5,9b-tetrahydropyrrola[2,3- 



70 



2-({1S.2a4aS,5R,8R.8aR)-2-(ace^oxy)-8a- 
hydroxy-3.8<lirr,ethy1-5-l1-m e thyl-2- 
oxoethyU-1,2,4a,5 6,7 8.8a- 



160 



160 
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81 



71 2-{(1S,2R.4aS,5R.8R8aR>-2<acetyloxy)-8a- 
hydroxy-3,8-dimethyt-5-[1 -methyl-2- 
oxoethyl]-1 ,2,4a,5,6.7,8,8a- 
octahydronaphthalen-1-yl} 3-(1,1- 
dimethylethyl) (2S,3aR.9bR)-6-chloro-9b- 
({[(1,1-dimethyiethyt )oxy]cart>onyl}oxy)-5- 
methyl-1 .2.6,9b-letrahydropyrrolo[2,3- 
c][2,1 Ibenzoxazine-^^aHj-dlcarboxylate 



72 2-{(1S l 2R,4aS,5R,8R,8aR)-2-{acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyl]-1 ,2,4a.5,6,7.8,8a- 
octahydronaphthal©n-1-yl> 3-(1,1- 
dlmethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1 ,1-dlmethylethyl )oxy]carbonyl>oxy)-5- 
methyH,2,5,9b-tetrahydrDpyrroto[2,3- 
c][2,1]ben2oxazine-2,3(3aH)-dicart>oxylate 



73 2-t<lS,2R.4aS.5R,8R,8aR)-2-<acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-I1 -methyl-2- 
oxoethyO-1 ( 2,4a.5.6,7,8,8a- 
octahydronaphthalen-1-yl} 3-(1,1- 
dlmethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1,1-dimethyletfiyl )oxy]carbonyt}oxy>-5- 
methyl-1 ,2,5,9b^etrahydropyrrolop,3- 
c][2,1]benzoxazine-2,3(3aH)-dicart)oxylate 



74 2-{(lS.2R,4aS.5R,8R.8aR)-2-<acetyloxy)-8a- 160 
hydroxy-3,8-dimethyh-5-[1 -methyl-2- 
oxoethyl]-1 ,2,4a.5,6,7,8.8ah 
octahydronaphthalen-1 -yl} 3-(1 ,1 - 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1,1-dlmethylethy! )oxy]carbony1}oxy)-5- 
methyl-1 ,2,5,9b-tetrahydropyrrolo[2.3- 
c][2, 1 ]benzoxazirte-2.3(3aH)-dicarboxy1ate 
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82 



75 



76 



2^1S.2R.4aS,5R,8R.8aRV2- a^o^- 
hydroxy-3.8-dlmathyI*[1-r«^yV2. 

({[(1.1-dimethylethyl)oxy]carbon^) 5- 
methvH,2 t 5,9b-tetrahydropyrrolog,3- 



2-{(1 S,2R,4aS,5R,8R.8aRy2-gCBtyloxy)-8a- 

hydWs.S-dimeth^-tl-methyl^- 

oxoethyH-1,2.4a.5.6.7,8,8a- 

({Rl.l^imethylethyl )oxy]carbonyl^>xyy5- 

methyl-1^.5,9t>-tetrahydropyiTOtog.3- 

c 1 f 2 ^lbe^oxa Z lne-2.3(3aHHlicart»oxy1ate 
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160 



160 



77 



78 



2-{(1 S,2R.4aS.5R.8R.8aR)-2- a^oxy^a- 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyq-1 ,2,43.5,6,7 8.83- 

;»)»^ 

({[(1,1-dimethylethyl )oxy]carbony^xy>5- 
methvM 2.5,9b-tetrahydropyrrolot2,3- 

2-{(lS,2R.4aS.5R.8R.8aR>2-(ace5rtoxy>8a- 

hydroxy-3,8-dimethyl-5-l1-rTiethyl-2- 
oxoethyH-1 .2,48,5,6.7 8,8a- 
octahydronaphthalen-1-yl} 3-(i ,v 
SSyletW) (2S,3aR.9bR)-6-<*loro-^ 
({I(1.1-dimethylethyl )oxy]carbony^xy)-5- 
methyl-1 ,2.5,9b-tetrahydropyrrolog,3- 
SE7lben^xazln^2,3(3aHHJlcarboxylale 



160 



160 
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79 2-{(lS,2R,4aS.5R,8R,8aR)-2~(acetyloxy)-8a- 160 
hydroxy-3,8-d imethy1-5-[1 -cnethyl-2- 
oxoethyl]-1>2.4a.5.6.7,8,8a- 
octahydronaphthalen-1 -yl> 3-<1 ,1- 
dimethylethyl) (2S.3aR.9bR)-6-chloro-9b- 
({[(1 ,1-dimethytethyl )oxy]carbonyl}oxy)-5- 
methyl-1 .2,5.9b-tetrahydropyrrolo[2.3- 
c][2,1 ]benzoxazine-2 ,3(3aH)-dicarboxylate 



80 2-{(1S,2R,4aS,5R,8R.8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyl]-1 .2.4a,5,6,7,8,8a- 
octahydronaphthalen-1 -yl} 3-<1 ,1- 
dimethylethyl) (2S.3aR,9bR)-6-chloro-9b- 
({[(1,1-dimethylethyl )oxy]cart)onyl}oxy)-5- 
methyJ-1^.5.9b-tetrahydropyrTOlot2,3- 
c][2,1]benzoxazlne-2,3(3aH)-dtcarboxylate 



81 2-{(1S,2R,4aS.5R,8R,8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1-rnethy1-2- 
oxoethyG-1 ,2,4a,5,6 ,7,8,8a- 
octahydronaphthalen-1-yl} 3(1.1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1 ,1 -dimethylethyl )oxy]cart)onyl)oxy>-5- 
methyH^.S.gb-tetrahydropyrrolo^S- 
c][2,1]benzoxazine-2.3(3aH>dicarboxylate 



82 2-{(lS,2R.4aS.5R,8R,8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 
oxoethyl]-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl} 3-(1 ,1 - 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1,1-dimethylethyl )oxy]carbonyl)oxy)-5- 
methyl-1 .2,5,9b-tetrahydropyrrolo[2,3- 
c][2,1]benzoxazine-2.3(3aH)-dicarboxy1ate 
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83 2 -{(1S.2R.4aS,5R,8R,8aR>-2-(a<»5rtoxy>8a- 
hydroxy-3,8-dimethyl-5-ll-ni©thyl-2- 
oxoethyQ-1.2,4a,5,6,7 r 8,8a- 
octahydronaphthalen-1-yl} 3-<1 ,v 
dlme^ylethyl) (2S.3aR,9bR^^^ 
rn(1,l-dimethylethyl )oxy]cart»ny0oxy)-5- 
methvl-1 2.5.9b-tetrahydropyrrolo[2,3- 
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160 



84 2-{(lS.2R,4aS.5R,8R.8aR>2-(acetylo X y)^a- 
hydroxy-3,8-diiTwthy1-5-[1-memyl-2- 
0X06^1,2,43,5.6,7.8.83- 
octahydronaphthalen-1-y1}3-(i.i- 
*methylethyl) <2S,3aR.9bR>6-ch oro-9b- 
({[(1,1-dimethyiethyl )oxylcart»ny Wxy>5- 
methvl-I^.S.ab-tetrahydropyrrolotZ.S- 



a* 2-K1 S 2R,4aS,5R,BR.8aR)-2-(acetyloxy)-8a- 

oxoethyn-1,2,4a,5,6J.8.8a- 
octahydronaphlhalen-1-yl}3-<1.1- ^ 
dimeihylethyl) (2S.3aR9bR)^WQrc~9b. 
({[(1 ,1-dimethylethyl )oxy]carbony0oxy)-5- 
methyM,2,5,9b-tetrahydropyrrplog,3- 
SpTlbe^xazin^^SaHVdicaiboxylate 



86 



2-{(1S,2R.4aS,5R.8R.8aRV2-(acetyloxy)-8a- 

hydroxy-3,8-<limethy1-5-[1-methyl-2- 

oxoethyl}-1,2.4a,5,6,7,8,8a- 

octahydronaphtha1en-1-yl> 3-tj .> 
dfmemylethyl) (2S,3aR,9bR)-8-cWoro-9b- 
ttld 1-dimethylethyl )oxy]carbonyJjoxy)-5- 
me1hvl-1 2,5,9tHtetrahydropyrroloI2,3- 
™2^ 



160 



160 
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85 



87 2-{(1S f 2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyQ-1 ,2,4a,5,6.7,8,8a- 
octahydronaphthalen-1-yl} 3-(1 .1- 
dimethylethyl) (2S.3aR.9bR)-6-chloiro-9b- 
({[(1,1 -dimethylethyl )oxylcarbonyl}oxy)-5- 
methyM.2,5,9b-tetrahydropyrrolo[2,3- 
c][2 , 1 ]benzoxazine-2 ,3(3aH)-<licarboxylate 



88 2-{(1S,2R4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dlmethyl-5-[1-methyl-2- 
oxoethyl]-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1 -yl} 3-{1 , 1 - 
dimethylethyl) (2S.3aR,8bR)-6-chloro-9b- 
({[(1 , 1 -dimethylethyl )oxy]carbonyI)oxy)-5- 
methyl-1 ,2,5,9b-tetrahydropyrTOlo[2 1 3- 
c][2,1]benzoxazine-2,3(3aH)-dicarboxylate 



89 2-{(lS,2R.4a5,5R.8R.8aR>-2-(a«ityloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 
oxoethyl]-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl} 3-<1 ,1- 
dlmethylethyl) (2S,3aR.9bR)-6-clilor©-9b- 
({[(1,1 -dimethylethyl )oxy]cart>onyl}oxy)-5- 
methyl-1 ,2,5,9b-tetrahydropyrrcilo[2,3- 
c][2, 1 ]benzoxaane-2.3(3aHHIcarboxylate 



90 2-{(1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 
oxoethyl]-1 ,2.4a.5,6.7,8,8a- 
octahydronaphthalen-1-yl} 3-(1,1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1 ,1 -dimethylethyl )oxy]carbonyl}oxy)-6- 
methyH ,2,5,9b-tetrahydropyiTOlop,3- 
c][2,1]benzoxazine-2,3(3aH)-dicarboxyIate 
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91 ^S.2R s 4aS.5R8R,8aR^^oxy>-8a- 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyH-1 f 2,4a,5,6,7,8,8a- 
octahydronaphthalen-1 -yl} 3-(1 .1- 
dimethytethyl) (2S,3aR.9bR^loro-9t> 
({[(1 ,1 -dimethylethyl )oxy]cart>oryl}<3xy)-5- 
methyl-l,2,5.9b-tetrahydropyrrolot2,3- 

Vlbe«4oxadn e -2.3(3aHK'Carboxylate 



160 



92 2^(lS,2R,4aS3R.8R.8aRV2-(ac^yloxy>8a- 

hydWa.S-d^y 1 - 5 -^-" 16 ^' 2 " 
0 xoethyQ-1,2,4a,5,6 f 7,8,8a- 

octehydronaphthalen-1-yl}3-(1.1- 
dimethylethyl) (2S3aR,9bR)-6-chloro-9b- 
({[(1,1-dimethylethyl )oxyloartionyl}oxy)-5- 
methyl-1^,5,9b-tetrahydropyrrolo[2.8- 
c][2,1]benzoxazin6-2.3(3aH)-dicarboxylate 



160 



93 2-{<1 S,2R,4aS,5R,8R,8aR)-2-( a ceWloxy>^a- 
hydroxy-3,8-dlmethyl-5-[1-fnethyl-2- 
oxDethyll-1.2,4a,S,6.7,8,8a- 
octahydronaphthalen-1 -yl} 3-(1 .1- 
dimethytethyl) (2S,3 a R9bR^hloro-9b- 
({[(1 ,1 -dimethytethyl )oxy]carbonyl}oxy)-5- 
methyM .2.5.9b-tetrahydropyrrolot2,3- 
cl[2,1lbenzoxazlne-2,3(3aH>dicarboxylate 

94 (2R>2-l(lR,4R.4aS.5R.6R)-5- 

(m2S,3aR9bR)^-chlorc)-3^(1,1- 
dimethylethyl)oxy]carbonyl}-9b-({[(1 .1- 
dlmemylemyl)oxy]cart>onyltexy)-5-rnethyl- 

1 2 a^a^^b-hexahydropyrrolop,^ 

c ]r2,1]benzoxazin-2-yH carbonyl}oxyV6- 

(acetyloxyV4a-hydroxy-47^*'methyl- 

1.2,3,4,4a,5,6,8a-octahydronaphthalen-1- 

yflpropanolc acid 



160 



181 
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95 (2R)-2-[(1R,4R,4aS,5R J 6R>-5- 181 
({[(2S,3aR,9bR)-6-chloro-3-{t<1 ,1- 
dimethylethyl)oxy]carboriyl}-9b-({[(1 ,1 - 
climethylethyl)oxy]cart>onyl}oxy>-5-methyl- 
1 ,2,3 1 3a,5.9t>hexahydropyrrolo[2,3- 
cQ[2,1]benzaxazin-2-yl] carbonyl)oxy)-6- 
(acetyloxy)-4a-hyd roxy-4,7-dlmethy l- 
1 ,2,3,4,4a.5.6,8a-oclahydronaphthalen-1 - 
yQpropanoic acid 



96 (1S.2R,4aR.8R,8aR)-8a-hydroxy-2-[(1H- 142 
imldazol-1-ylcarbonyl)Gxy]-3,8-dimethyl-5-(1- 
methylethenyl)-1 ,2,4a.5,6,7.8.8a- 
octahydronaphthalen-1-yl (2S.3aR,9bR)-8- 
chloro-9b-hydroxy-5-methyl-1.2,3,3a.5.9b- 
hexahydropyrrolo[2,3-cK2.1]benzoxazine-2- 

carboxylate 



97 2-{(lS,2R,4aS,5R,8R,8aR>2-(acetyloxy)-8a- 160 
hydroxy-3 T 8-dimethyl-5-(1 -methyl-2- 
oxoethyQ-1 ,2,4a.5,6,7,8,8a- 
octahydronaphthalen-1-yl} 3-{1.1- 
dimethylethyl) (2S.3aR.9bR>-6-Qhloro-9b- 
({[(1 ,1-dimethylethyl )oxy]carbonyi}oxy)-5- 
methyl-1 ,2,5,9b-tetrahydropynolo[2,3- 
c][2,1lbenzoxazine-2.3(3aH)-dicarboxylate 



98 24(1S,2R,4aS,5R,8R,8aR>-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyt-5-[1 -metfiyl-2- 
oxoethyll-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl} 3-<1,1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1.1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ,2,5,9b-tetrahydropyrrolo[2,3- 
c][2,1]benzoxazine-2,3(3aH)-dIcartK>xylate 
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99 



2H(lS,2R,4aS,5R ! 8R,8aR>2-{acetyloxy>8a- 160 

hydroxy-3,8-dimethyl-5-L1-methyl-2- 

oxoethyl]-1,2,4a.5,6 ,7,8.8a- 

oclahydronaphthalen-1-yl} 3-(1 ,1- 

dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 

({[(1 1-dimethylethyl )oxy]caibonyl]oxy)-5- 

methyl-1,2,5,9b-telrahydropyrrolog,3- 

c][2,1]benzoxazin^2,3<3aH>di^rtx jx ylate 



100 2-{(1S,2R,4aS 7 5R,8R,8aR>-2-(acetyloxy)^a- 
hydroxy-3,8-dimethyl-5-l1 -methyl-2- 
oxoethyi]-1,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1 -yl} 3-(i ,1 - 
dimethylethyl) (2S.3aR,9bR>6-chloro-9b- 
({[(1 ,1 -dimethylethyl )oxy)cart)onyOoxy)-5- 
methyl-1,2,5,9b-tetrahydropyrrolog,3- 
cl[2,llbenzoxazine-2,3(3aH)-dicarboxylate 



1 01 2-{(1 S,2R,4aS.5R.8R.8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyQ-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yI} 3-<1 ,1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1,1 -dimethylethyl )oxy]carbonyl>oxy)-5- 
methyl-1 1 2,5,9b-tetrahydropyrrolo[2.3- 
c][2 l]benzoxazine-2.3(3aH)-dlcarboxylate 



1 02 2-{(1 S,2R,4aS,5R,8R,8aR>2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyO-1 ,2,4a.5,6.7.8,8a- 
octahydro naphtha lerv1-y I} 3-(1 .1 - 
dimethylethyl) (2S,3aR.9bR)-6^hloro-9b- 

({[(1 1-dimethylethyl )oxy]carbonyl}oxy>5- 

methyH,2,5.9b-tetrahydropyrTQlo[2,3- 

c][2.1]benzoxazlne-2,3(3aH)-dicarboxylate 



160 



160 



160 
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103 2-{(1S,2R J 4aS,5R,8R,8aR)-2-(acBtyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 
0X0^11-1,2,43,5,6,7.8,88- 
octahydronaphthalen-1-yl} 3-(1 .1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1,1-dimethylethyi )oxy]carbonyt}oxy)-5- 
methyM l 2,5 > 9b-tetrahydropyrrolo[2,3- 
c]I2 , 1 ]benzoxazine-2.3(3aH)-dicait>oxylate 



1 04 2-{(1 S,2R,4aS,5R,8R,8aR)-2-<acetyloxy)-8a- 
hydroxy-3,8-dimethyV5-[1-fnethyt-2- 
oxoethyi]-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthaler>1 -yl> 3-(1 .1- 
dimethylethyl) <2S.3aR.9bR)-6-chloro-9b- 
({[(1,1-dimethyiethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ^.S^b-tetrahydropyrrolo^.a- 
cH2,1 JbenzoxazIne-2,3(3aH)-dicarboxy1ate 



105 2-{(1S,2R.4aS.6R,8R.8aR)-2-(ac©tyloxy)-8a- 160 
hydroxy-3,8-dimethyt-5-[1 -methyl-2- 
oxoethyl]-1 ,2,4a,5,6.7.8,8a- 
octahydronaphthalen-1-y!} 3-(1,1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ,2,5,9b-tetr3hydropyrrolo[2.3- 
c][2 f 1]benzoxazina-2,3(3aH)-dicarboxy1ate 



106 2-{(1S,2R,4aS.5R.8R,8aR)-2-<acety1oxy)-8a- 160 
hydroxy-3,8-dimethy1-5-l1 -methyl-2- 
oxoethyl]-1 ,2,4a,5,6, 7,8.8a- 
octahydronaphthalen-1-yl} 3-(1.1- 
dimethylethyl) {2S,3aR.9bR)-6-chloro-9b- 
({[(1,1-dimethylethyl )oxy]carbony1}oxy)-5- 
methyl-1 ,2,5.9b-tetrahydropyrrolo[2,3- 
c][2.1]benzoxazine-2.3(3aH)-dicarboxylate 
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107 2-{(lS.2R.4 a S.5R,8R.8 a R>-2-(a«tyloxy>-8a- 
hydroxi-3.8HlirTiethyi-5-l1-methyl-2- 
oxoethyQ-1,2,4a,5, 6,7,8,8 a- 

({1(1 ,1-dimethytethyl Wca^onyg>xy)-5- 
methvl-1 2 5.9b-tetrahydropynolol2.3- • 



108 2-{(lS^4aS.5R8R.8aR>2^loxyV8a- 
108 hyLxy-3.8^lrnetM-5-[1-methy1-2- 
oxoethyll-1, 2.4a,5,6,7.8 8a- 
octahvdronaphthaten-1-yl>3-(1.l- 
dSvlethyl) (2S,3aR.9bR^hloro-9b- 

methvl-l^,5.9b-tetrahydropyrrolo[2,3- 
1]b^oxazine-2,3(3aHK.carboxylate 



109 2-{(1S.2R,4aS,5R.8R,8aR>2^tyI 0 xy)-8a- 
109 hydroxy-S^dimethyl-S-LI-methyl-^ 
oxoethyll-1 ,2,43,5.6,7,8,8a- 
octahvdronaphthalen-1-yl> 3-(i .1- 
SSwtethX (2S,3aR.9bR)^-cWoro-9^ 

methvM 2,5 I 9b-tetrahydropyrroloP,3- 
Sp%e^ox3zine-2.3(3aHVdicarboxylate 

i m 24(1 S 2R 4aS.5R,8R.BaRV2-(ac©tyloxy>8a- 
11 hyd^^imathyl-S-ll-melhy^- 
0 xoethyl]-1.2.4a T 5.6,7,8,8a- 
octahvdronaphthalen-1-yl) 3-0 ,v 
oSylethyl) (2S,3aR.9bR>6^hloro-9b- 
?io SmeVylethyl )oxy]carbony^xy)-5- 
methvH 2,5,9b-tetrahydropynt>lo[2,3- 
^^xazine-2,3(3aH>dicarboxylate 



160 



160 



160 



160 
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111 2-{(1S,2R,4aS,5R,8R,8aR)-2-(acetyIoxy^8a- 160 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyQ-1 .2.4a,5.6.7.8,8a- 
oclahydronaphthalen-1-yI} 3-(1,1- 
dimethylethyl) (2S.3aR.9bR)-6-chloro-9b- 
({[(1.1 -dimethylethyl )oxy]carbonyl}oxy)-5- 
methyM ^.S^b-tetrahydropymolop.a- 
c][2,1]benzoxazlne-2.3(3aH)-dle?arboxylate 



1 1 2 2-{(1 S,2R,4aS,5R,8R,8aR)-2-<acetyloxy)-8a- 1 60 

hydroxy-3.8-dimethyHH1 -methyl-2- 
oxoethylJ-1 ,2,4a,5,6,7,8.8a- 
octahydronaphthalen-1 -yl} 3-<1 ,1 - 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1 ,1 -dimethylethyl )oxy]cart)onyl}oxy)-5- 
methyl-1 t 2 > 5,9b-tetTahydropyirrolo[2 l 3- 
c][2,1]benzoxazine-2.3(3aH)-dicart)oxylate 



113 2-{(1 S ,2R,4aS ,5R,8R.8aR>-2-(acety1oxy)-8a- 1 60 

hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyl]-1 >2,4a,5,6,7,8,8a- 
octahydronaphthalen-1 -yl} 3-(1 ,1 - 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1,1 -dimethylethyl )oxy]carbonyl>oxy)-5- 
methyM ,2,5,9b-tetrahydropyrrolo[2,3- 
c][2,1]benzoxazine-2,3(3aH)-dicarlxixylate 



1 14 2-{(1 $,2R,4aS,5R,8R.8aR)-2-<acety!oxy)-8a- 
hydroxy-3 ,8-d imethyl-5-[1 -methyl-2- 
oxoethyl>1 ,2,4a,5.6 ,7,8.8a- 
octahydronaphthalen-1-yl} 3-0,1- 
dimethylethyl) (2S.3aR,9bR)-6-chloro-9b- 
({[(1 ,1 -dimethylethyl )oxy]carbonyl}oxy)-5- 
methyH ,2,5,9b-tetrahydropyrrolo[2,3- 
c][2,1]benzoxazine-2,3(3aH)-dicarboxylate 
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1 1 5 2-{(1 S.2R,4aS.5R,8R.8aRWacetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-H-methy1-2- 
0X0^x11-1.2,49,5,6,7,8,83- 
octahydronaphthaJen-1-yl} 3-<1 .1- 

({[(1,1 -dimethylethyl )oxy]cart»riyl}oxyV5- 

methyl-1,2,5.9b-tetrahydropyrTOto[2,3- 

c]^1]be^Dxa Z lne-2.3(3aHHllcarboxylate 

116 2-{(1 S,2R4aS.5R8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3.8-dlmethyl-5-[1-methyl-2- 
oxcethyl]-1,2,4a,5,6,7,8,8a- 
octabydronaphthalen-1-yl} 3K 1 " 
dimethylettiyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
rnethyl-1,2,5.9b-tetrahydropyrrolo|2,3- 
c][2 1lbenzoxazin©-2,3(3aH)-dlcarboxylate 



1 1 7 2-{(1 S,2R.4aS,5R.8R.8aR)-2-(acetyloxy)-8a- 

hydroxy-3,8-dimethyl-5-[1-metbyl-2- 

oxoethyn-1,2 r 4a,5 F 6,7,8,8a- 

octahydronaphthalen-1 -yl} 3-{1 ,1 - 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 

({[(1 1 -dimethylethyl )oxy]carbonyl>oxy>5- 

methyt-1,2 ) 5,9b-tetrahydropyrrolo[2,3- 

c][2,1]benzoxazlne-2,3(3aH)-dicarboxylate 



1 18 24(1 S,2R,4aS,5R,8R.8aR>2Kacetyloxy)-8a- 
hydroxy-3,8-dimethy1-5-[1 -methyl-2- 
oxoethyQ-1 ,2,4a.5,6.7.8,8a- 
octahyd ro naphtha !er>1 -y I} 3-<1 ,1- 
dimethylethyl) (2S,3aK9bR>6-chloro-9b- 
({[(1,1-dlmethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1,2,5,9b-tetrahydropyrrolo[2,3- 
cl[2 l]benzoxazine-2,3(3aH)-dicart)oxylate 



160 



160 



160 



160 
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119 2-{(1S.2R,4aS,5R,8R ( 8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyl]-1 ,2,4a.5,6 ,7.8,8a- 
octahydronaphthalen-1-yl} 3-(1,1- 
dlmethylethyl) (2S,3aR.9bR)-6-ch1oro-9b- 
({[(1.1 -dimethylethyl )oxy]carbonyl}oxy)-5- 
methyH ,2,5.9b-tetrahydropyrrolo[2,3- 
c][2,1 ]benzoxazine-2 ,3(3aH)-dicarboxylate 



120 2-{(1S,2R.4aS.5R,8R,8aR)-2-<acetyloxy)-8a- 160 
hydroxy-3,8-dlmethyl-5-[1-methyl-2- 
oxoethyn-1.2,4a,5,6,7,8,8a- 
octahydronaphthaten-1 -yl> 3-(1 ,1 - 
dimethylethyl) (2S,3aR«9bR)-6-chloro-9b- 
({[(1 ,1-dJmethytethyl )oxy]carbonyl}oxy>5- 
methyl-1 ,2,5,9b-tetrahydropyrrolo[2,3- 
c][2,1]benzoxazlne-2,3(3aH)-dlc art,ox y ,ate 



121 2-((1S,2R,4aS,5R l 8R,8aR)-2-(acetyloxy>-8a- 160 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 
oxoethyQ-1 ,2,43.5,6,7,8,88- 
octahydronaphthalen-1-yl} 3-(1 ,1- 
dimethylethyl) (2S ,3aR,9bR)-6-chloro-9b- 
({[(1.1 -dimethylethyl )oxy]carbonyl}oxy)-5- 
methyH ,2,5,9b-tetrahydropyrrolo[2,3- 
c][2,1]benzoxaane-2,3(3aH)-dicarboxylate 



122 2-{(1S.2R.4aS,5R.8R,8aR)-2-(acetyloxy)-8a- 180 
hydroxy-3,8-dimethyl-5-l1 -methyl-2- 
oxoethyq-1 ,2,4a,5,6,7,8.8a- 
octahydronaphthalen-1-yl} 3-(1,1- 
dimethy!ethyl)(2S,3aR,9bR)-&-chloro-9b- 
(([(1.1 -dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ,2,5,9b-tetrahydropyrnolo|2,3- 
c][2,1 ]benzoxazlne-2 .3(3aH>dicarboxy1ate 
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123 2-{(1S l 2R.4aS,5R,8R,8aR>2-(ace^oxy)-8a. 

oxoethyll-1 .2.4a,5.6,7 8.8 a- 
octahydronaphthalerM-yOjH 1 ^- , 
dimethyl) C2S.3a^9bR]h6^a-^ : 
({[(l,1^imethylethyl )oxy]cafbonyJo^ht»- 

clP l]benzoxazine-2.3(3aH>4icarboxylate 



DOC RECEPTION 



160 



124 2-{(lS,2R.4aS,5R.8R.8aR)-2-(aoe^toxyV8a- 
hyd ro xy-3.8-dlmethyl-5-[1-fnethyl-2- 
oxoethy1H.2.4a,5,6,7 8,8a- 
octahydronaphthaten-1-yDMI.l- 
dimethylethyl) (2S.3aR,9bRy-6^hlorO-9^ 
({[(1 ,1-dimethylethyl )oxy]cart?onyl}oxy)-5- 
methvl-1 2,5,8b-te1rahydropyrro1o[2.3- 
SMbe^oxazine^^SaH^icarboxylate 

125 2-{(1S,2R,4aS,5R^8R8aR>2^ 

hydroxy-3,8-dimelhyl-5-[1-me^2- 
0X06^11-1,2.43,5,6,7,8,83- 
octahydronaphthalen-1 -yl> 3-0 .1 - 
dimelhylethyl) (2S,3aR9bR>-6-chloro-9b- 
({[(1,1-dimethylethyl )oxylcarbonyOoxy>5- 
methyl-1 ,2,5.9b-tetrahydropyrroloP,3- 
c][2 l]ben Z oxazlne-2,3(3aHHJIcarboxy1ate 



160 



160 



160 
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127 2-{(1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,B-dimethyl-5-[1-methyl-2- 
oxoethylJ-1 ,2,43,5,6,7,8,88- 
octahydronaphthalen-1 -yl> 3-(1 .1 - 
dimethylethyl) (2S,3aR.9bR)-6-chloro-9b- 
({[(1,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyM ,2,5 r 9b-telrahydropyrrolot2,3- 
c][2,1]benzoxazine-2.3(3aH)-cl[c3 rbC)X y 1ate 



128 2-{(1S,2R,4aS,5R,8R,8aR)-2-<acetyloxy)-8a- 160 
hydroxy-3.8-dimethyl-5-[1 -methyt-2- 
oxoethyl]-1 ,2,4a,5.6,7,8,8a- 
octahydronaphthalen-1-yl) 3-(1,l- 
dimethylethyl) (2S,3aR,9bR)-6-chlorc>-9b- 
({[(1 , 1 -dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ,2,5,9b-tetrahydropyrrolo[2.3- 
c][2,1]benzoxazine-2,3(3aH)-dicarboxyiate 



129 2-{(1S,2R.4aS,5R.8R.8aR)-2-(acetyIoxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyl]-1 ,2,4a,5, 6,7,8.8a- 
octahydronaphthalen-1 -yl} 3-(1 , 1 - 
dimethylethyl) (2S,3aR.9bR)-6-chlaro-9b- 
({1(1,1 -dimethylethyl )oxy]carbanyl}oxy>5- 
methyl-1 ,2,5,9b-tetrahydropyiTOlo[2,3- 
c][2,1]benzoxazine-2,3(3aH)-dicarboxylate 



130 2-{(1S,2R.4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 
oxoethyQ-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl} 3-(1.1- 
dimethylethyl)(2S.3aR,9bR)-6-chloro-9b- 
({[(1 ,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyH ,2,5,9b-tetrahydropyrrolo[2,3- 
c][2,1]benzoxazine-2,3(3aH)-dicarboxylate 
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2-i(1S,2R.4aS.5R,8R.8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-l1-meWyl-2- 
oxoethyfl-1,2,4a,5,6,7,8.8a- 
octahydronaphthalervl-yOS-n. 1 ; 

methylethyl) (2S,3aR.9bR^c^£ 
({[(l.l^dtmethylethyl )oxy]carbony^xy)-5- 
methvt-1 2 5,9b-tetrahydropyrTOlo[2,3- 



132 2-{(1S 1 2R l 4aS,5R.8R I 8aR)-2-<aoetyloxy)^a- 
^ydroxV-3,8-dlm e thyV-5-[1-methyl-2- 
oxoethyl}-1.2,4a.5,6,7 ,8,8a- 
octahydronaphthalen-1-yl} 3-0 . 1 " 
Amethylethyl) (2S.3aR9bRH>-ch oro-9b_ 
({r<1,1-dimethytethyl )oxy]carbonyl}oxy)-5- 
methvM 2.5,9b-tetrahydropyrrolo[2.3- 



133 2-{(1S.2R.4aS.5R.8R.8aR>2Ka^tyloxy)-8a- 
hydroxy-3,8-dlmethyi-5-l1-methyl-2- 
0X06^1,2,43,5,6,7,8.83- 
octahydronaphthalen-1-yl> 3-(1 ,1- 
otmethylethyl) (2S.3aR9bR)^Woro-9b- 
({[(1 ,1-dimethylethyl )oxy]carbonyJK>xy)-5- 
methvM 2,5.9b-tetrahydropyrr0lOl2.3- 



134 2-{(1S.2R.4 a S.5R.8R8aR>-2-<a S tyloxy)-8a- 
hydroxy-3,8-dimethyV-5-[1-methirt-2- 
0X06^-1,2,43,5,6,7 8,83- 
octahvdronaphthaten-1 -yt} 3-{1 ,1 - 
aSytethyl) (2S,3aR9bR)^htoro-9b- 
({[(1 ,1-dimethylethyl JoxylcarbonyJoxy^S- 
methvl-1.2,5,9b-tetrahydropyrrolo[2,3- 
SMbe^xa2lne-2.3<3aH>dlcart)0xyl3te 



160 



160 



160 



160 
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135 2-{(1S,2R,4aS,5R.8R.8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyQ-1 ,2 v 4a,5.6.7.8,8a- 
octahydronaphthalen-1 -yl} 3-<1 ,1 - 
dimethylethyl) (2S.3aR,9bR>6-chloro-9b- 
({[(1.1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ,2,5,9b-telrahydropyrrolo[2,3- 
c][2,l]benzoxazine-2,3(3aH)-dicarboxylate 



1 36 2-{(1 S t 2R,4aS,5R,8R,8aR)-2-<acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
axoethyfl-1 ,2.4a«5,6.7,8,8a- 
octahydronaphthalen-1-yl} 3-(l ,1 - 
dimethylethyl) (2S.3aR,9bR)-6-chloro-9b- 
<{[(1,1 -dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ^,5.9b-tetrahydropyrrolo[2,3- 
c][2,1 ]benzoxazine-2 F 3<3aH)-dicarboxylate 



137 2-{(lS,2R,4aS.5R.8R,8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyQ-l ,2 t 4a,5,6,7,8,8a- 
actahydronaphthalen-1-yl} 3-0.1- 
dimethylethyl) (2S.3aR.9bR)-6-chloro-9b- 
({[(1 ,1 -dimethylethyl )oxy]carbonyl}oxy)-5- 
methyM ^.S^b-tetrahydropynrolop.S- 
c][2,1]benzoxazine-2,3(3aH)-d!carboxy!ate 



138 2-{(1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1-methyJ-2- 
oxoethyl]-1 ,2,4a,6,6,7,8,8a- 
octahydronaphthalen-1-yl} 3-{1,1- 
dimethylethyl) (2S,3aR,9bR)-6-chlon>9b- 
({[(1 ,1 -dimethylethyl )oxy]carbonyl>oxy)-5- 
methyM ,2,5,9b-tetrahydropynolo[2,3- 
c][2 f 1]benzoxazine-2,3(3aH)-dicarboxylate 
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139 2-{(1S,2R t 4aS,5R,8R,8aR)-2~(acetyloxy>-8a- 160 
hydroxy-3,8-d imethyl-5-[1 -methyl-2- 
oxoethylpl ,2,4a.5.6 ,7,8,8a- 
octahydronaphthalen-1 -yl} 3-<1,1- 
dimethylethyl) (2S,3aR.9bR)-6-chloro-9b- 
({[(1 ,1-dimethylethyl )oxy]cartx>nyl}oxy)-5- 
methyl-1 ,2,5,9b-tetrahydropyrrolo[2 ,3- 
cH2.1lbenzoxazlne-2.3(3aH)-dicarboxylate 



1 40 2-{(1 S ,2R,4aS .SRSR.SaR^acetyloxyVfia- 1 80 

hydroxy-3,8-dimethyl-5-[1-methyl-2- 
oxoethyl]-1 ,2,4a.5,6,7 ,8,8a- 
octahydronaphthalen-1-yl} 3-(1,1- 
dimethylethyl) (2S.3aR.9bR)-6-chloro-9b- 
({[(1 ,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 .2,5.9b-te1rahydropyrrolo[2,3- 
c][2 l]benzoxazine-2,3(3aH)-dicarboxylatG 



141 2-{(1S,2R,4aS.5R,8R,8aR)-2-(acetyloxy)-8a- 160 
hyd raxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyQ-1 ,2,4a,5,6,7,8,8a- 
octahydronaphtha!en-1-yl} 3-(1 .1- 
dimethylethyi) (2S,3aR,9bR)-6-chloro-9b- 
({[(1,1-dimethylethyl )oxy]carbonyl}oxy>-5- 
methyH ,2,5,9b-tetrahydropyrrolo[2,3- 
cl[2,1]benzoxazine-2,3(3aH)-dicarboxylate 



142 2-{(lS,2R,4aS,5R,8R.8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyl]-1.2.4a.5,6,7,8.8a- 
octahydronaphthalen-1-yl} 3-(1 ,1- 
dimethylethyl) (2S,3aR.9bR)-&<>hloro-9b- 
({[{1 ,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyH ,2,5,9b-tetrahydropyrTolo[2,3- 
c][2,1]benzoxazine-2,3(3aH>dicarboxylate 
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- 143 2-{(1S,2R,4aS l 5R J 8R,8aR)-2-(acetylaxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1-methyi-2- 

oxoethyQ-1 ,2,4a,5 t 6 ,7,8,8a- 
octahydronaphthalen-1 -yl} 3-(1 .1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
(fl(1 ,1-dimethylethyl )oxy]caibonyl}oxy)-5- 
methyH .2.5,9b-tetrahydropyrrolo[2.3- 
c][2.1]benzoxazlne-2.3(3aH)-dicarboxylate 



144 2-{(1S.2R.4aS.5R,8R.8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1-rnethyl-2- 
oxoethyl]-1 .2.43,5.6.7,8.88- 
octahydronaphthalen-1-yl} 3-(1.1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({1(1 ,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ^.S.gb-tetrahydropyrroloP.a- 
c][2,1]benzoxazine-2.3(3aH)-dicarboxylate 



145 2-{(1S,2R,4aS,5R.8R,8aR)-2-(acety1oxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 
oxoethy!]-1 ,2,4a.5,6,7.8.8a- 
octahydronaphthalen-1-yl) 3-(1 ,1- 
dimethylethyl) (2S,3aR,9bR>-6-chloro-9b- 
({[(1 ,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ^.S^b-tetrahydropyrrolop.S- 
c][2,1lbenzoxazine-2,3(3aH)-d[carboxylate 



146 2-(<lS.2R.4aS,5R.8R.8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[1 -methyl -2- 
oxoethyfl-1 ,2,4a,5,6.7.8,8a- 
octahydronaphthalerv-1-yl} 3-(1 ,1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1,1-dlmethylethyl )oxy]carbonyl}oxy>5- 
methyl-1 ,2, 5,9b-tetrahydropyrrolo[2,3- 
c][2,1]benzoxazine-2,3{3aH)-dicarboxylate 
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147 2 -[(1S.2R.4aS.5R.8R.8aR>-2-(^Moxy)-8a- 
Mroxy-3.a^imethyl-5K1^thyi e then^)- 
1 1 4a 5 6 7.8,8a-octahydit)naphthalen-1-yl] 
^fl^fme\hylethyl) (2S.3aR,9bR)^hlor 0 - 

5-methyl-1,2.5,9b-tetrahydropyTrolo[2,3- 
cl[2^1ben^iadne-2.3(3aH>dicarboxylate 



148 (1S,2R,4aS,5R,8R3aRWa^tyloxyHa- 
hydroxy-3,8-dimethy1-5-t1-methy)-2- 

oxoethyH-1,2,4a,5.6,7.8,8a- „ 
oc^hydronaphthalerv-1-yl (2S,3aR9bR^ 
chloro-9b-hydroxy-5-methyM,2.3 s 3a.5,»D- 
hexahydropyr rok*2 ,3^112. 1]benzoxaz.ne-2- 
carboxylate 

149 (lS,2R.4aS.5R.8R.8aR>-2-(a^tyloxyV8a- 
hydroxy-3,8-dimethyl-5-[1-methyV-2- 

oxoethyQ-1,2,4a,5,6,7,8,8a- D „ DVft _ 
ocrtahyd^naphthaleM-yl (2S.3aR 9bR^ 

ch>oro-9b-hydroxy-5-methyl-1 .2,3,3a,5,9b- 
hexahydropyr iclo[2,3-cl[2 l 1lben 2 oxaz.ne-2- 

carboxylate 

150 (1S,2R,4aS.5R,8R8aR>2-(a^yloxy)-8a- 
hydroxy-3,8-dimethyl-5-l1-methyl-2- 
OXOethylH ,2,48,5.6,7^83- 

octahydronaphthalen-1-yl (2S,3aR .9bR^- 
chloro-9b-Viydroxy-5-methyl-1 ,2.3.3a,5.9b 
hexahydropyr rolo[2.3-c]l2,1]benzoxaz.na-2- 
carboxylate 
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141 



141 



141 
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1 51 (1 S,2R,4aS,5R.8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyQ-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2,3,^Si,5,9b- 
hexahydropyr rolo[2.3-c][2,1]benzoxazine-2- 

carboxylate 



141 



1 52 2-{(1 S ,2R,4aS .5R.8R,8aR)-2-<acetyloxy)-83- 
hyd roxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyQ-1 ,2,4a,5.6,7,8,8a- 
octahydronaphthalen-1 -yl) 3-(1 ,1 - 
dimethylethyl) (2S.3aR,9bR)-6-chloro-9b- 
({[(1 ,1-dlmethylethyl )oxy]carbonyt}oxy)-5- 
methyl-1 ,2,5.9b-tetrahydropyrrolo[2,3- 
c]I2,1]benzoxazine-2,3(3aH)-dicart>oxylat© 

1 53 2-{(1 S,2R,4aS,5R.8R,8aR)-2-(acetyloxy>-8a- 
hydroxy-3,8-dfmethyl-5-[1-nriethyl-2- 
oxoethyl]-1 ,2,4a,5,6, 7.8.8a- 
octahydronaphthalen-1-yl} 3-(1 ,1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1 ,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1,2,5,9b-tetrahydropyfTolo[2,3- 
c][2,1]benzoxa2;ine-2,3(3aH)-dicarboxy1at© 

1 54 2-{( 1 S ,2R,4aS ,5R,8 R.8aR)-2-(acety1oxy>8a- 
hydraxy-3,8-dimethyt-5-[1 -methyl-2- 
oxoethylM ,2,4a,5,6,7,8.8a- 
odahydronaphthalen-1-yl} 3-{1,1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1 ,1 -dimethylethyl )oxy]carbonyl}oxy)-5- 
methyH ,2,5,9b-tetrahydropyrrolo[2,3- 
c][2,1]benzoxazine-2,3(3aH)-dlcarboxylate 

1 55 24(1S,2R.4aS,5R,8R.8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dirriethyl-5-[1-rnethyl-2- 
oxoethyl]-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl} 3-(1.1- 
dimethylethyl) (2S,3aR.9bR)-6-chloro-9b- 
{{[(1 ,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
rnethyl-1 ,2,5,9b4etrahydropyrrDlo[2,3- 
c][2,1]benzoxazlne-2,3(3aH)-d'carboxylate 



160 



160 



160 



160 
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156 2K(1 S,2R,4aS,5R,8R,8aRV2-(acetyloxy)-8a- 
hydroxy-3,B-dimethyl-5-[1 -methyt-2- 
oxoethyQ-1,2,4a,5.6,7.8,8a- 
octahydnonaphthalen-1-yI} 3-<1 .1- ■ 
dimethytethyl) (2S,3aR.9bR>-6-chlor©-9b- 
({[(1,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyM,2,5.9b-tetrahydropyrTolo[2,3- 
c][2,1 lbenzoxazine-2.3(3aH)-dicarboxylate 

1 57 2-{(lS,2R,4aS,5R,8R,8aR)-2-(acetyloxy>-8a 
hydroxy-3.8-dimethyl-5-[1 -methyW2- 
oxoethyl]-1,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl} 3-(1 .1" 
dimethylethyl) (2S,3aR,9bR>-6-chloro-9b- 
({[(1,1-dimethylethyl )oxy]carbonyl}oxy>5- 
methyH.2,5,9b-tetrahydropyrrolo[2,3- 
c][2 J 1]benzoxazine-2.3{3aH)-dicarboxylate 



160 



160 



1 58 2-{(lS.2R.4aS.5R,8R.8aR)-2-(acetyloxy)-8a- 
hydroxy-3.8-dimethyl-5-[1 -methyl-2- 
oxoethyll-1 ,2,4a,5, 6.7,8,8a- 
octahydronaphthalen-1-yl} 3-(1,1- 
dimethylethyl) (2S,3aR9bR)-6-chloro-9b- 
({[(1 ,1-dimethylethyl )oxy]carbonyl)oxy)-5- 
methyl-1 ,2,5,9b-tetrahydropyrrolol2,3- 
c][2.1]benzoxazine-2,3(3aH)-dlcarboxy!ate 



1 59 2-K1 S,2R,4aS ( 5R,8R,8aR>2-(ac©ty1oxy)-8a- 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 
oxoethyO-1 ,2,43,5,6,7,8,83- 
octahydronaphthalen-1-yl} 3-<1 .1- 
dimethylethyl) (2S,3aR.9bR)-6-chloro-9b- 
({[(1 1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyH ,2,5,9b-tetrahyd ropynolo[2,3- 
cK21]benzoxazine-2,3(3aH)-dicarboxylate 



160 



160 
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160 2-{(lS,2R,4aS,5R,8R,8aR)^2-(acetyloxy)-8a- 160 
hydroxy-3,8-dimethyl-5-[l -methyl-2- 
oxoethyl]-1. 2.43.5,6,7,8,88- 
octahydronaphthalen-1-yl} 3-(1,1- 
dimethylethyl) (2S,3aR,9bR}-6-ch1oro-9b- 
({[(1 ,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyH ,2,5,9b4etrahydropyrrolo[2.3- 
c][2,1]benzoxazlne-2 f 3(3aH)-d icairbox y ,ate 



161 2-{(1S.2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 160 
hydroxy-3,8-dlmethyl-5-[1-methyl-2- 
oxoethyq-1 ,2,43,5,6.7,8,88- 
octahydronaphthalen-1-yl} 3-(1 ,1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[<1,1-dimethy1ethyl )oxylcarbonyl}oxy)-5- 
methyl-1 ,2,5.9b-tetnahydropyrrolo[2,3- 
c][2,1]benzoxazlne-2,3(3aH)-dicarboxylat© 



162 2-{(1S 1 2R,4aS,5R I 8R ) 8aR)-2-(acetyloxy)-8a- .160 
hydroxy-3, 8-dimethyl-5-t1 -methyl-2- 
oxoethyl]-1 ,2,4a,5,6,7,8.8a- 
octahydronaphthalen-1-yl} 3-(1,1- 
dlmethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ,2,5,9b-tetrahydropyrrolo|2,3- 
c]I2,1 ]benzoxazine-2 ,3(3aH)-dicarboxylate 



1 63 2-{(1 S ,2R,4aS .5R,8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethy!]-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl} 3-(1,1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({I(1.1-dimethylethy1 )oxy]carbonyQoxy)-5- 
methyH ,2,5,9b-tetrahydropyrro!o[2.3- 
c][2,1]benzoxazine-2,3(3aH)-dlcarboxylate 
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1 64 (1 S,2R,4aS,5R8R.8aR)-2-(acetyloxy)-8 
hydroxy-3,8-dimethyl-5-[1 -mathyl-2- 
oxoethyQ-1 ,2 r 4a,5,6 5 7,8,8a- 
octahydronaphthalen-1-yl (2S,33R,9bR>£- 
chloro-9b-hydroxy-5-rnethyM ,2,3,3a,5,9b- 
hexahydropyrrolo[2.3-c][2,1]benzoxazine-2 

carboxylate 



104 

;a- 141 



1 65 (1 S,2R,4aS ,5R.8R,8aR)-2-(acetyloxy>-8a- 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyll-1 ,2,4a f 5,6.7,8,8a- 
octahydronaphttialen-1-yl (2S.3aR,9bR)-6- 
chloro-8b-hydroxy-5-methyM,2,3,3a,5,9b- 
hexahydropyr rolo[2,3-c][2,1 ]benzoxazine-2- 
carboxylate 



166 (1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 141 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethylH ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1 -yl <2S,3aR.9bR)-6- 
chloro-9b-hydpoxy-5methyl-1 ,2,3,3a,5,9b- 
hexahydropyr rolo[2,3-c][2 T 1 lbenzoxazine-2- 
cariooxylate 



167 (1S,2R.4aS,5R.8R8aR)-2-(ac6lyloxy)-8a- 141 
hydroxy-3,8-dimethyl-5-l1 -methyl-2- 
oxoethyl]-1 ,2,4a,5,6,7,8.8a- 
octahydronaphthalen-1-yl (2S,3aR.9bR>6- 
chloro-9b-hydroxy-5-methyl-1 ,2,3,3a,5,9b- 
hexahydropyr rolo[2 r 3-c][2,1 ]benzoxazine-2- 
carboxylate 
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168 (1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 141 
hydroxy-3,8-dimethyt-5-[1 -methyl-2- 
oxoethyH-1 ,2,4a,5,6.7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR>6- 
chloro-9b-hyd noxy-5-methyM ,2.3.3a,5.9b- 
hexahydropyr rolo[2,3-c][2.1]benzDxazine-2- 

carboxylate 



169 (1S,2R,4aS,5R r 8R,8aR)-2-(acetyloxy)-8a- 141 
hyd roxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyl}-1 .2.4a,5.6,7,8,8a- 
octahydronaphthalen-1 -yl (2S,3aR,9bR)-6- 
ch!oro-9b-hydroxy-5-methyt-1,2,3,3a,5,9b- 
hexahydropyr rolo[2.3-c][2,1]benzoxazine-2- 
carboxylate 



170 (IS^R^S.SR.SR.SaR^acetyloxy^Sa- 141 
hydroxy-3,8-dlmethy1-5-[1 -methyl-2- 
oxoethyl]-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1 -yl (2S , 3aR,9bR)-6- 
chloro9b-hydroxy-5-methyM ^,3,3a,5,9b- 
bexahydropyr rolo[2 ,3-c][2 , 1 ]benzoxazine-2- 
carboxylate 



171 (1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 141 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyQ-1 ,2,4a,5,6 ,7,8,8a- 
octahydronaphthalen-1-yl(2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1,2,3,3a,5,9b- 
hexahydropyrrolo[2.3-c]C2,1]benzoxazine-2- 
carboxylate 



I0060819I U-feb-03 05TT7~j 



DOC RECEPTION ©027/041 

14/0 2 03 IT: 0 9. J*X_M13_24? 0446 UDL LEEDS 



106 



172 (lS,2R.4aS.5R,8R.8aRV2-(acetylo)cy)-8a- 
hydroxy-3,8-climethyl-5-[1 -methyl-2- 
oxoethy0-1.2.4a.5,6,7,8.8a- 
oc^hydronaphthalen-1-yl (2S,3aR,9bR)-e 
chloio-9^ydroxy-5-methyl-1.2,3.3a,!i.»o- 
hexahydropyr rolo[2.^c][2.1lbenzoxaz.ne-2- 

carboxylate 



173 (1S.2R.4aS ( 5R.8R.8aR)-2-(ac«tyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 
OX oethyl]-1,2,4a,5.6,7,8,8a- 
octahydronaphthalen-1-yl (2S.3aR9bR^- 
chloro-9b-hydroxy-5-methyM,2,3,3a,5 f 9b- 
hexahydropyr rolo[2>c][2 r 1lberizDx a z.ne-2- 
carboxylate 



174 (IS^R^aS.SR.SR^aR^acetyloxy)^- 
hydroxy-3.8-dimethyl-5-[1 -methyl-2- 
oxoethyIl-1 .2,4a,5,6.7.8.8a- - 
octahydronaphthalen-1-yl (2S.3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyH ,2.3.3a,5,9b- 
hexahydiopyr rolo[2,3-c][2,1]benzoxazine-2- 

carboxytate 



175 (1S,2R4aS,5R,8R,8aR>2-(acetyloxy)-8a- 
hydroxy-3.8-dimethyl-5-l1-««ethyl-2- 
oxoethy1V1,2,4a,5,6,7 r 8,8a- 
c^tahydronaphthalerHl-yl^S.SaRgbRhS- 

chloro-9b-hyd roxy-5-methyl-1 ,2 f 3,3a,5,9t>- 
hexahydropyr rolo[2^lt2,1]benzoxaz.ne-2- 

carboxylate 



141 



141 



141 



141 
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176 (1 S,2R,4aS,5R,8R.8aR>2-(acetyloxy)-8a- 
hydroxy-3,8~dimethyl-5-[1 -methyl-2- 
oxoethyl]-1 ,2,4a,5,6.7,8,8a- 
octahydronaprrthaIen-1 -yt (2S.3aR,9bR>-6- 
chloro-9b-hydroxy-5-methyl-1 .2.3.3a,5,9b- 
hexahydropyr rolo[2,3-c][2,1]benzoxazln©-2- 
carboxylate 



177 (1 S,2R,4aS,5R,8R,8aR)-2-(acety!oxy)-8a- 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyll-1 ,2,4a,5,6,7,8 ,8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyt-1.2.3.3a,5.9b- 
hexahydropyr rolo[2,3-cl[2, 1 ]benzoxazine-2 
carboxylate 



178 (1 S r 2R,4aS,5R.8R,8aR)-2-(acetyk3xy)-8a- 
hydroxy-3,8-dlmethyl-5-[1 -methyl-2- 
oxoethyfl-1 ,2.4a.5,6,7.8.8a- 
octahydronaphthalen-1-yl (2S,3aR 1 9bR)-8- 
chloro-9b-hydroxy-5-methyl-1.2,3,3a,5,9b- 
hexahydropyr rolo[2 ,3-c][2, 1]benzoxazine-2- 
carboxylate 



1 79 (1 S,2R.4aS.5R.8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3 f 8-dimethyl-5-[1-methyl-2- 
oxoetliyn-1 ,2,4a.5.6,7,8,8a- 
octahydronaprrthaien-1-yl(2S.3aR.9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2,3,3a,5,9b- 
hexahydropyr rolo[2.3-c][2,1 ]benzoxazlne-2 

carboxylate 
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141 



(lS.2R.4aS,5R,8R,8aR>2-(a^toxy>8a- 

hydroxy-3.8-dirtiethyl-5-[1 -methyl-2- 

oxoethylH.2^a,5 6J 8.8a- 

octahydronaphthalen-1-yi ' (2S,3aR9bR>« 
chloro-9b-hydroxy-5-methyl-1,2,3.3a.59D- 
hexahydropyr roto[2, 3^312. Hbenzoxaz.ne-2 
carboxylate 



18 1 (1S^R,4aS,5R.8R.8aRV2-(ace1yloxy)^a- 

hydroxy-3.8^llmethyl-5-[1-methyl-2- 

oxoethyQ-1 .2.43,5.6.7 ,8 .8a- 
octahydronaphthalervl^ (2S.3aR^bRg- 

chloro-9b-hydroxy-5-methyl-1 ,2.3.3a.5 9b- 
Sydropyr r 0 lo l 2,3-< i ][2 ! nbenzoxaz 1 ne-2- 

carboxylate 



141 



182 <1S.2R,4aS.5R.8R.8aR)-2-(acetytoxy)-8a- 

Ldroxy-3.8-dim e thyl-5-[1-methyl-2- 

oxoethyl]-1,2.4a.5,6,7.8,8a- 
Xhydronaphthalen-1-yl (2S.3aR,9bRV6- 

chloro-Sb-hydroxy-5-methyl-1,2.3.3a < 5.9D- 
hexahydropyr ro lo[2.3-cU2,1lbsnzoxa Z .ne-2- 
carboxylate 



1 83 (1 S ,2R,4aS .5R,8R.8aR)-2-(acetyloxy)-8a- 
hydroxy-3.8-dimethyl-5-[1-m e ttiyl-2- 

oxoethyll-1 .2.4a.5,6.7 8,8 a- _.. RVfi 
octahyd ro na P hthalen-1-y1<2S.3aR^bR>^- 

chloro-9b-hydroxy-5-methyl-1 ,2.3 t 3a.5.9b- 
hexahydropyr rolo[2,3-c]l2,1]b e nzoxaz.ne-2- 
carboxylate 



141 



141 
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184 (1S.2R4aS,5R,8R,8aR>2-(acetyloxy)-8a- 141 
hydroxy-3,8-d imethyl-5-[1 -methyl-2- 
oxoethyl]-1 ,2,4a,5,6,7.8.8a- 
octahydronaphthalen-1 -yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2,3.3a,5,Gb- 
hexahydropyr rolo[2,3-c][2, 1 ]benzoxazine-2- 
carboxylate 



1 85 (1 S ,2R,4aS ,5R, 8R,8aR)-2-(acetyloxy)-8a- 
hydroxy-3.8-dimethyl-5-[1 -methyi-2- 
oxoethyl]-1 ,2,4a,5,6.7.8.8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-rnethyl-1,2,3.3a,5.9b- 
hexahydropyr rolo[2,3-c][2,1lbenzoxazlne-2- 
carboxylate 



1 86 (1 S,2R,4aS,5R,8R.8aR)-2-(aeetyloxy)-8a- 
hydroxy-3.8-dimethyl-5-[1 -methyl-2- 
oxoethylH ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 
chldro-9b-hydroxy-5-methyf-1,2,3,3a,5.9b- 
hexahydropyrrolo[2,3-c][2,1]ben2:oxazine-2- 
carboxylate 



187 (IS^R^S.SReR.SaR^-CacetyloxyV-Sa- 141 
hydroxy-3,8-dimethyl-5-[HTnethyl-2- 
oxoethyll-1.2,4a.5,6.7,8.8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1,2.3 I 3a.5,9b- 
bexahydropyrrolo[2,3-c][2,1]benzoxaz[ne-2- 
carboxylate 
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188 (1S,2R,4aS.5R,8R,8aRWa^tyloxy>^a- 
hydroxy-3,8-dimethy1-5-[1 -methyl-2- 
oxoethylH .2.43.5,6.7 8.8 a- 

chloro-9b-hydroxy-5-methy»-1.2.3.3a,5.9b- 
hexahydropyr rolot2.3-c]l2.1]benzoxaz.na-2- 
carboxylate 

189 (lS.2R ! 4aS.5R,8R,8aR)-2-(aoBtyloxy)-8a- 

hydroxy-3,8-dimettiyl-5-L1-mettiyl-2- 

oxoethyl]-1.2.4a.5.6,7.8,8a- 

o^hy£onaphth^ 
chlorD-9b-hydroxy-5-methyl-1.2,3^a.i>,wD- 

hexahydropyr rolol2 F 3-c][2,1]benzoxazine-2- 
carboxylate 



1 90 (1S,2R.4aS.5R.8R.8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-d!methyl-5-[1-methyl-2- 
oxoethyll-1 .2.4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S.3aR 9bR^6- 
chloro-9b-hydroxy-5-methyl-1 ,2.3.3a,5,9b- 
hexahydropyr roto[2,3-cl[2.1lbenzoxaz.ne-2- 

carboxylate 



191 (lS,2R.4aS,5R.8R.8aR>2Ka<»tytoxy)-8a- 
hydn3xy-3.8-dlmethyl-5-l1-methyl-2- 
oxoethylJ-1 ,2 t 4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR.9bR>6- 
chloro-9b-hydroxy-5-methyl-1 .2.3,3a.5.9b- 
hexahydix>pyrrolo[2.3-c][2.1lbenzoxazine-2 

carboxylate 



141 



141 



141 



141 
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1 92 (1 S,2R.4aS,5R,8R.8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyi-5-[1 -methyl-2- 
oxoethyQ-1 ,2,48,5,6,7,8,83- 
octahydronaphthalen-1 -yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyi-1 ,2,3,3a,5,9b- 
hexahydropyr rok>[2,3-c][2,1]benzoxazine-2- 
carboxylate 



193 (1 S 1 2R,4aS,5R J 8R,8aR)-2-(acety1oxy>8a- 1 41 

hyd roxy-3, 8-dimethy1-5-[1 -methyl-2- 
oxoethyll-1 ,2,4a,5,6,7,8,8a- 
ortahydrona phtha len-1 -yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 .2,3 ,3a ,5.9b- 
hexahydropyr ro1o[2,3-c][2,1]benzoxazine-2- 
carboxylate 



194 (1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 141 
hydroxy-3,B-dimethy1-5-[1 -methyl-2- 
oxoethy0-1,2,4a,5 r 6,7,8,8a- 
octahydronaphthalen-1-yl(2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyM,2 1 3,3a,5,9b- 
hexahydropyr rolo[2.3-c]I2,1]benzoxazine-2- 
carboxylate 



195 (1S,2R4aS,5R,8R,8aR)-2-<acetyloxy)-8a- 141 
hydroxy-3,8-dimethyl-5-[1-methy1-2- 
oxoethyl]-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hyd roxy-5-methyH ,2 , 3 ,3a ,5.9b- 
hexahydropyr rolo[2.3-c][2.1]benzoxazine-2- 
carboxylate 
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carboxylate 
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197 (1S,2R.4aS,5R,8R,8 a R)^aoBtylo X y)-8a- 
hydroxy-a^-di^ethyl-^l-methyi-^ 

oxoethyll-1,2,4a,5,6,7,8.8a- 
octahydronaphthalen-1-yl (2^5.3aR 9bR>6 

chloro-9b-hydroxy-5-methyl-1 ,2,3.3a ,5.9D- 
Sexa^ydropyr roloP^^.Hbenzoxazine-Z- 
carboxytate 



141 



198 (lS,2R,4aS,5R,8R8aRV2Kace^oxy)-8a- ^1 
hydroxy-3,o-dlmethyl-5-[1 -methyt-2- 
oxoethyn-1 .2.43,5,6,7 8,8a- _ 
octahydr 0 naphthaler>1^ 
chloro-9b-hydroxy-5-methy1-1 ,2.3,33,5^0 

hexahydropyr rolot2,3-cll2,1]benzoxaz.ne-2- 
carboxytate 



1 99 (1 S,2R,4aS,5R8R,8aR)-2-(acetyloxy)-8a- 
hy droxy-3.8^imethyl-5-[1-metbyl-2- 
oxoethyH-1 ,2.43,5.6,7,8,83; 
octahydronapbthalen-1-yl ^S-SaR^bR^B- 
ch!oro-9b-hydroxy-5-methy!-1 ,2.3,3a.&.9D- 
SydropV rolo[2.3^[2,1]benzoxaz.ne-2- 

carboxylate 



141 
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200 (1 S,2R.4aS,5R,8R,8aR)-2-(acetyloxy)-8a- 
bydraxy-3,8-dimethyl-5-[1-fnethyl-2- 
oxoethyfl-1 ,2,4a.5,6,7.8.8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hyd roxy-5-methyl-1 ,2.3.3a.5,9b- 
hexahydropyrrolo[2,3-c][2,1lbenzoxa2ine-2 
carboxylate 



201 (1S,2R,4aS,5R,8R,8aR)-2-(acetytoxy)-8a- 141 
hydroxy-3.8-dimathyl-5-l1-iinethyl-2- 
0X06^1^-1,2,43.5,6,7.8,83- 
octahydronaphthalen-1 -yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1.2.3.3a.5,9b- 
hexahydropyr rolol2,3-cl[2.1]benzoxazine-2- 
carboxylate 



202 (IS^R^aS.SRSR.eaRWacetyloxyVSa- 141 
hydroxy-3 ,8-dimethyl-5-[1 -methyl-2- 
oxoethyl]-1 ,2,4a,5,6.7.8.8a- 
octahydronaphthalen-1-yl(2S,3aR.9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2 ,3,3a.5,9b- 
hexahydropyr rolo[2,3-c][2,1]benzoxazin©-2- 
carboxylate 



203 (1S,2R,4aS,5R.8R,8aR)-2-(acetyloxy)-8a- 141 
hyd roxy-3, 6-dimethyl-5-[1 -mettiyl-2- 
oxoethyl]-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S.3aR.9bR)-6- 
ch1oro-9b-hydroxy-5-methyM ,2,3.3a,5,9b- 
hexahydropyr rolo[2,3-c][2 . 1 ]benzoxazine-2- 
carboxylate 
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204 (1S,2R,4aS.5R,8R,8aR)-2-<acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 

oxoethyl]-1 ,2,4a.5,6,7.8.8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2,3,3a.5.9b- 
hexahydropyr rolo[2.3-c][2,1]benzoxazin&-2- 
carboxylate 



205 (1S,2R,4aS,5R,8R.8aR)-2-<acetyloxy)-8a- 
hydroxy-3 ,8-dimethyl-5-l1 -metbyl-2- 
oxoethyi]-1 ,2,4a.5.6.7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR.9bR)-6- 
chloro-9b-hydroxy-5-methyH ,2,3,3a.5.9b- 
hexahydropyr rolo[2,3-cl[2 l 1]benzoxazlne-2- 
carboxylate 



206 (lS,2R,4aS,5R,8R,8aR)-2.(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyQ-1 ,2,4a,5 4 6,7,8,8a- 
octahydrtmaphthalen-1-yl (2S.3aR.9bR)-e- 
chloro-9b-hydroxy-5-methyl-1 ,2,3,3a,5,9b- 
hexahydropyr rolo[2.3-c][2,1]bBnzoxazine-2- 
carboxylate 



207 (lS,2R ( 4aS,5R.8R,8aR)-2-(acetyloxy)-8a- 141 
hydroxy-3,8-dimethyl-5-[1-methyl-2- 
oxaethyl]-1,2.4a.5,6.7 ,8,8a- 
octahydranapMhalen-1-yl (2S,3aR.9bR)-6- 
chlor©-9b-hydroxy-5-methyM ,2,3,3a,5,9b- 
hexahydropyr rolo[2,3-c][2. 1 ]benzoxazine-2- 
carboxylate 



141 



I0060819 14-feb?03 05 17 | 



14/02 03 17:10 FAX 0113 243 0446 



HDL LEEDS 



■+ DOC RECEPTION @ 036/041 




115 



208 (1 S,2R J 4aS,5R,8R,8aR>2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyl]-1 ,2,43,5.6,7,8,89- 
octahydronaphthalen-1 -yl (2S,3aR,9bR)-6- 
chlono-9b-hydroxy-5-methyl-1 ,2.3,3a,5.9b- 
hexahyd ropyr rolo[2 ,3-c][2. 1 ]benzoxazine-2< 
carboxylate 



209 (1 S,2R,4aS,5R,8R.8aR)-2-(acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5~[1 -methyl-2- 
oxoethyQ-1 ,2,4a,5.6,7,8,8a- 
octahydronaphthalen-1-yl (2S.3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyM,2.3.3a,5 t 9b- 
hexahydropyr rolo[2 r 3-c][2. 1 ]benzoxazine-2- 
carboxylate 



210 2-{(1S,2R.4aS.5R,8R.8aR)-2-(acety!oxy)-8a- 159 
hydroxy-3.8-dimettiyl-5-[1 -methyl-2- 
oxoethyl]-1 ,2,43,5,6,7,8 ,8a- 
octahydronaphthalen-1 -y I} 3-(1 , 1 - 
dimethylethyt) (2S,3aR,9bR>6-ch!oro-9b- 
({[(1 ,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 ,2,5 ,9l>tetra hydro pyrro to [2,3- 
c][2,1lbenzoxazlne-2,3(3aH)-dicarboxylate 



21 1 2-«1 S ,2R,4aS ,5R. 8R,8aR)-2-(acetyloxy)-8a- 1 59 

hydroxy-3,8-dimethyl-5-[1 -methyl-2- 
oxoethyll-1 ,2,4a,5,6.7.8,8a- 
octahydronaphthalen-1-yl} 3-(1 .1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b- 
({[(1 ,1-dimethylethyl )oxy]carbonyl}oxy)-5- 
methyl-1 T 2.5,9b-tetrahydropyrroto[2,3- 
c][2, 1 ]benzoxazine-2.3(3aH)-dlcarboxylate 
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212 2-{(1S,2R.4aS I 5R,8R.9aR)-2-(aceMo>cy)-8a- 
hydroxy^.W.methyl-S-H-methyl-Z- 
oxoethyl]-1,2,4a,5,6.7.8,8a- 
ortahydronaphthalen-1-yl) ,t- 
dimethylethyl) (2S,3aR,9bR>e^toro-9t>- 
urn 1-dimethylethyl )oxy]carbonyl}oxy)-t>- 
mWl.2.5.9W e trahydropyTrolop> 
c][2.1]benzDxazin e -2.3(3 a HHlicavboxy1ate 



160 



213 2-tt1S,2R4aS,5R8R,8aRWacetytoxy>-8a- 
^droxy-3.8-<limethyf-5-ll-m e thyl-2. 
oxoethylM .2.48,5,6,7.8,83- 
octahydronaphthalen-1-yl} 3-(1 ,1- 
a^ylethyl) <2S.3aR.9bR)-6-ch oro-9b- 
({[(1 ,1-dimethylethyl )oxylcarbony1}oxy)-5- 
methyl-1,2.5.9b-tetrahydropyrTolog,3- 
c]l2.1]b6nzoxazine-2,3(3aH)-dlcarboxyl8t6 



214 2^1S,2R.4aS.5R.8R.8aR)-2-(acefyloxy)-8a- 
hydroxy-3,8-dim e thyh5-t1-methy1-2- 
oxoethyl]-1,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-y1> 3-0.1- 
dimethylethyl) (2S,3aa9bR>-6-chloro-9b- 
({[(1 ,1-dimethylethyl )oxylcarbony0oxy>5- 
methyH.2,5.9b-tetrahydropyrroloP,3- 
cl[2,1lbenzoxa Z lne-2,3(3aHVdicarboxylate 



215 2-{(1S l 2R,4aS I 5R.8R.8aR)-2-(acetyloxy)-8a- 
hydroxy-3 t 8-dlmethy1-5-[1-methy1-2- 
oxoethylH .2.4a,5.6.7 ,8.8a- 
octahydronaphthalen-1-yl} 3-(1 ,1- 
dimethylethyl) (2S.3aR,9bR>6^o-9b- 
({[(1 1-dimethylethyl )oxy]carbony1}oxy>5- 
methyl-1 ,2,5,9b-tetrahydropynolo[2,3- 
c][2.1]ben^xazine-2.3(3aH)-dicarboxy1ate 
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216 2-{(1S,2R,4aS.5R.8R,8aR)-2-(acetyloxy)-8a- 160 
hydraxy-3 t &-dlmethyl-5-[1-methyl-2- 
oxoethyl]-1 . 2.4a,5,6,7.8,8a- 
octahydroriaphthalen-1-yl} 3-(1,1- 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9D- 
({[(1,1-dimethylethyl )oxy]carbonyl}oxy>-5- 
methyl-1 l 2,5,9b-tetrahydropyiTolo[2,3- 
cH2,1]benzoxazine-2,3(33H)-dicartioxytete 



217 2~{(1S f 2R,4aS l 5R,8R,8aR>2-(acetyloxy)-8a- 160 
hydroxy-3,8-dirnethyl-5-[1 -methyl-2- 
oxoethyn-1 ,2.4a, 5,6,7.8,8a- 
octahydronaphthalen-1-yl} 3-(1 ,1- 
dimethylethyl) (2S,3aR.9bR)-6-chloro-9b- 

({[(1,1 -dimethylethyl )oxy]carbonyl}oxy)-5- 

methyl-1 ,2,5.9b-tetrahydropyrrolo[2,3- 

c][2,1lbenzoxazJne-2.3(3aH)-dlcarboxylate 



218 (1S,2R,4aS,5R.8R,8aR)-2-(acetyloxy)-8a- 141 
hydroxy-3,8-dlmethyl-5-[1 -methyi-2- 
oxoethyl]-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1 -yl (2S,3aR.9bR>-6- 
chloro-9b-hydroxy-6-methyl-1,2 f 3.3a,5,9b- 
hexahydropyr rolo[2,3-c][2,1]benzoxazine-2- 
carboxylate 



The synthesis of a number of representative compounds are now described in 
more detail and the remaining compounds may be prepared in an analogous 
manner. 

Example 1 : (1S.2R,4aS.5S,8R.8aR)-2-(acetyloxy)-8a-hydroxy-3 1 8-dimethyl- 
5-(1 -methylethyl)-1 ^a.S.e^.S.Sa-octahydronaphthalen-l -yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyt-1 ,2,3,3a,5,9b-hexahydropyrrolo[2,3-C][2, • 
1 lbenzoxazine-2-ca rboxylate 
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(2S.3aK.aa )-o (ptepara , ran 1, 200 

hexahydropyrrolol2.3-c]l2.l loenzox 

™) in Isoprepanol (20 ml) was added platinum on carton (10% Ww ^ 9> 
^ mcdure was hydrogenated a, room temped -h -^9 

^ 1 atmosphere pressure of hydre,en «or 18 hour*. - 
Ired mreuah celKe and -ncentreted * - * ™ 
solid was purlflad by preparative HPLC (1 inch diameter Ultresphece C18 



solid (89 ma). 



Example 2= (1S,2R.4aS.5R,8R.SaR)-8a-hydroxy-3.8-dlmethyl-5-(1- 

m Vfhylethenyim<2-™athylprepanoyl)oxyl-1 .2,4a,5.e.7.8,8a- 

rZdron^Llen.^ ?M*W^^-* 
1.2,3,3 8 .5,9b^hydmpyrml<^.3^l[2,1lben Z oxazine-2-carboxyi a te 

To a solutton of (1 S .2R.^S. 5 R.8R8a^2.8e^hydn W ^.8^me«^ 
meWethenyD-l . 2 ,4a.6.6,7,8,8aK.c1ahydronaphtha te n-1-yl (2S.3aR,ebR>6- 
chlore-9b-hydrexy-5-methyl-1 ,2,3 > 3a,5 > 9b-heK a hydrop y m>k.[2 3- 
c][2 .1lbenzoxa Z ine-2-ca*oxy.a,e (Prepared 139. 2Sm g . 0.05mmol) and 4^ 
lethyteminopyrtdine (emg, O.OSmmoi, in dfcNommethane (2m0 washed 
iso bu^c anhydride (17m B . O.Hmmol, end me resunin, mo«ure steod * 
J temperature for 18 h. The cn.de pmduc, wee punfied by cofcmn 
onrematooraphy on a SepaW si«ca (1.59) cartridge eUrting w* hexane 
tfchiorememane (1:1. 2m.) then hexene : ethyl acetate (4:1 then 2:1 tm 
Z each). The pure fraceone were combined and concentreted » vacao te 
give the title compound (1 1 nig. 37%). 

Example 3: (1S^R.4aS.5R.8R.8aR>2-(hexanoy.cxyV8a-hydroxy-3,8. 
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(2S,3aR.9bR)-6-chlort)-9b-hydroxy-5-methyl-1 I 2,3,3a,5,9b- 
hexahydropyrroloI2, 3^][2,1]benzoxazine-2-cartooxylate 

To a solution of (1S,2R.4aS,5R,8R,8aR)-2,8a-dihydroxy-3,8-dlmethyl-5-(1- 
methylethenylH ,2,4a,o,6,7,8,8a-octahydronaphthalen-1 -yl (2S,3aR,9bR)-6- 
chlorc-9b-hydroxy-5-memyl-l,2,3,3a3,9b4iexahydropyn-olo[2.3- 
c][2,1]benzoxazjne-2-carboxylate (Preparation 139, 51 mg, O.lOmmol) and 4- 
dimethylaminopyridine (14mg, 0.11mmol) in dichloromethane (5ml) was 
added hexanoic anhydride (43mg. 0.2mmol) and the resulting mixture stood 
at room temperature over a weekend. The crude product was purified by 
column chromatography over silica (10g) eluting with hexane : ethyl acetate 
(2:1). The pure fractions were combined and concentrated In vacuo to give 
the title compound (43mg, 97%). 

Example 4: (1S,2R ) 4aS,5R,8R,8aR)-2.(acetyloxy)-5-l2-(acetyloxy)-1- 
methylethyll-8a- h y drox y- 3 . 8 - dim6tn y 1 - 1 • 2 ' 4a> 5,6,7,8,8a-octahydronaphthalen- 
1-yl (2S,3aR,9bR)^-chloro-9b-hydroxy-5-methyl-1,2,3,3a,5.9D-nexa 

hydropyrrolo[2,3-c][2.1]benzoxazine-2-carboxylate 

To ((1 S,2R.4aS,5S,8R ( 8aR)-2-(acetyloxy)-8a-hydroxy-5-[2-hydroxy-1 - 

methylethvO-3,B-dimethyl-1 ,2,4a,5.6.7.8,8a-octahydronaphthalen-1-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1 ,2,3,33,5,90- 
hexahydropyrrolo[2,3-c][2,1]benzoxazine-2-carboxylate (Preparation 140, 
63-Bmg, 0.11mmol) in dichloromethane (1.1ml) was added acetic anhydride 
(22rng> 20 I, 0.22mmol) and 4 -dimethylaminopyridine (14.3mg, 0.12mmol) 
and the reaction mixture stirred at room temperature for 18 hours. The 
reaction mixture was diluted with dichloromethane (20ml) and washed: with 
aqueous citric acid solution, dried (MgS0 4 ) and concentrated in vacuo to give 
a gum. The crude product was purified by chromatography on silica eluting 
with hexane : ethyl acetate (60:40). The pure fractions were combined and 
concentrated in vacuo to give the title product as a white solid (42mg, 61 %). 

Example 5: (IS^R^aS.SR.SRSaR^acetyloxyVSa-hydroxy-a.S-dimethyl- 
5-(1 -methyl-2-l(2-methylpropanoyl)oxy]ethyi}-1 ,2,4a,5,6 ,7.8.8a- 
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ocmhyd^apmh^.yKiS.aaR^RV^lo^hyd^methvl- 
1,2.3.3a3.9b-h e x a hyd ro pynol<.p.3-c]l2.1lbenzoxaan e -2-cartK>xyl a te 

To a acluton of (IS^S^SaRW^xy)^^*- 
^mxrl-mettylethyO^imem^^ 

,00mg. 0.17mmol) and ^e^minopynd- (21m* 
diehloromethane (oral) at <0-C was added fcobutydc anhydnde (0.06m. 

uvs„ m ivtnrta allowed to warm to room temperature 
o 35mmon and the resulting mixture aiioweu w « 

"l-tes. A«er 3 hours ma reatfion mfcdura was traated i* <~ 
( 5ml ) and extracted with diehloromethane (2 x 5ml). The comb,ned organta 

^ re wa washed with saturated aqueous scd.um chbnde 
layers vyere ^ column 

concentrated >" vacuo. The crude proaucr w h v ,, T he 
chromatography on s.»ca atuttng with hexane : amy, acetate 1.1 to 1^ 
pure fracflona were combtned and concentrated ,n vacuo to gtve the; We 
compound (48m g, 43%). 

Example 6: (1S.2R4aS.5R.BR,8aR>2-Kcyctop roP ytcan»rnfloxyh8a. 

hydroxy-3.B^irnathyI-M1-rr.ethy1ethenylV1,2.4a.5.e.7.8,8a- 

cctehy^ronaphmalen-l-yKaS.SaR^^^ 

1,2A3a,5,9l>haxahyd ro pyr«.1oI2,3*)[2,1lben Z oxazlne-2^arboxylate 

To a solution of ^.^.^^.S^^J^^ 
r n ett ,y.e,heny,H.2.4a. S .e.7. 8 . B «o t ahydronaphtha,en. 1 - y . 

ch,om^hycl,oxy-S-me<hyl-i.2,3,3^^^^^ 

az^-caraoxytate (Prapara.cn 139. lOOmg 01 mmo, , «. .J 
dimethyiaminopyddine (30m 9 . 0.2Bmmo.) in tetrahydrofura (10ml> was 
added cydopropanecarhoxylic add (400m g . ™.) and M3- 
dimemylamlnopropyt^thy.carhodUmK.e hydmchtonde <^ 
and the resetting mixture sUrred a, mom tempera*** tor 16 h. The reason 
m ,xtura was passed through a SepaK« cartridge (silica. 1.5g, to ramov* 
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insoluble material and the solvent removed in vacuo. The crude product Jwas 
purified to give the title compound <20mg, 1 8%). 

Example 7: (lS,2R,4aS,5S.8R,8aR)-8a-hydroxy-3,8-dimethy1-6-(1- 
methy1ethyl)-2-(Kprop-2-yr»yloxy)carbonylloxy)-1.2.4a ( 5,6,7,8.8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 
1 ,2,3,3a.5,9b-hexahydro pyirolo[2 r 3-c][2,1lben20xa2ine-2-carboxylate 

To (1 S,4aS,5S,8aR)-2,8a-dihydrDxy-3,8-dimethyl-5K1-methylethyl)- 

1 ,2,4a,5,6,7,8,8a-octahydronaphthalen-1-yl (2S,3aR.9bR>^-criloro-9b- 
hydroxy-5-methy1-1 ( 2,3,3a,5,9b-hexahydropyrrolo[2,3-c][2,1]benzoxa2ine-2- 
carboxylate (Preparation 144. 500mg, O.96mmol) and . 4- 
dimethylaminopyridine (350mg, 2.9mmol) In dlchloromethane (25ml) at 0°C 
under nitrogen was added propargyl chloroformate (170mg, 1.44mmoi) and 
the resulting mixture stirred at 0°C for 30 minutes and at room temperature for 
3 hours. The reaction mixture was diluted with dichloromethane (100ml). and 
washed with citric acid solution (3 x 50ml) and water (2 x 50ml). dried 
(MgSC>4) and concentrated In vacuo to give a solid. The crude product was 
purified by flash chromatography on silica (40g) eluting with hexane : ethyl 
acetate (3:2). The pure fractions were combined and concentrated in vace/o to 
give the title product (462mg, 80%). 

Example 8: (IS^R^S.SS.SR.SaRj-Sa-hydroxy-S.S-dimethyl-^l- 
methylethyl>2-({[(2,2,2-tiichloroethyl)oxy]carbonyl}oxy)|l ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1 -yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 
1 .2.3.3a,5.9b-hexahydropyiTOlo[2,3-c][2,1 ]bereoxazine-2-carboxylate 
The title compound was prepared by the method of Example 9 substituting 
/sopropenyl chloroformate with 2,2,2-trichloroethyl chloroformate (30.5mg, 
0.14 mmol) to give the title product (55mg, 82%). , 

» 

Example 9: (1S,2R,4aS,5S,8R,8aR)-8a-hydroxy-3,8-dimethyl-2-|{l(1- 
methylethenyl)oxy]carbony0oxy)-5-(1-methylethyl)-1 ,2.4a.5,6,7.8,8a- 
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v2 ,3, 3 a. 5 ,9^>«hyd,op^lol2.^H2,1]t»enzoxaz,ne-2^rt»xy. ate , 

caraoxytote 0^— » «"* ° 09 T ^TatO'C 

dUnethy1am.nopynd.ne (35m fl . 0.2 9 mmo» h dieh^ethane (5m) i«OC 
under nnraaao was added isoprapeny. chtoroformate (17.4m fl . 0.144mmoD 
e„d «. mbdure stirrad a. « for 30 — «* - ■"»» 

temperature tor 2 hours. The reaCon mixture was MM 
dteh ,oromethane (25m,) and washed with -*nc add sotulion (3 x 15n* **d 
(MgSO,, and concentrated * vacuo. The cn.de pradue, was p unfied. by 
chromatography on silica (5 S ) eludng wtth hexane : ethyl acetate (1:1).™ 
pure fracttons warn combined and concentrated in vacuo to g,ve the ttle 
product (56mg. 96%)- 

Example 10 : ((1 S J 2R l 4aS > 5S,SR.8 a R>8a-hydroxy-3.8-dimethyl-5K1 - 
methylethyl)-2-{[(prop-2-enyloxy)carbonyq 0) cy}-1 ,2,4a,5,6,7,8.8a- 
octahydronaphthalen-1-yl C2S*.R*bRH*^ 
1^,3ai5j9Ww«*ydroii^ 

Ally! chloroformate (17.4 mg) was added to a stirred, cooled (0 -C) solution of 
(1S4aS,5S.8aR>2.8aKlihyd ro xy-3.8-dlrnethy|.5.(1-methyl©thyl)- 

12*56 7,8,8a-octahydronaphtha.en-1-yl (2S,3aR.9bR)^ch.oro-9b^ 
hydroxy-5-m e thyl-1,2,3,3a,5 > 9b-hexahydropyrrolo[2,^][2,1]Denzoxa Z ,ne -2- 

carboxylate (Preparation 144, 50 mg) and 4^imethy1aminopyridine (35 mg) in 
oichtoromethane (5 ml) under an atmosphere of nitrogen. After 30 min^s. 
the reaction was allowed to warm to room temperature over 15 hours. :The 
reaction mixture was diluted with dichloromethane (25 ml), washed -wrth 
aqueous citric acid (10% w/w, 3 x 15 ml) and dried (MgBO* After evaporation 
of solvent in vacuo, the residue was purified by flash column chromatography 
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on Sirica (5 g) elating with 1:1 ethyl acetate:hexane to give the product (44 hng, 
76%). 



Example 11: (1S,2R,4aS,5S,8R,8aR)-1-({[(2S.3aR.9b^ 
hydroxy-5™thyM.2,3,3a,5,9b-hexa^ 
yl]carbonyl}oxy)-8a-hydroxy"3 ,8-dimethyl-5-< 1 -methylethenyl)- 
1 ,2,43,5,6,7,8,88- octahydronaphthalen-2-yl methyl butanedioate 

A mixture of (IS^R^S.SR.SR.SaR^.Se-dihydroxy-S.B-dimethyl-S-CI- 
methylethenyl)-1,2,4a,5,6,7.8 l 8a-octahydronaphthalen-1-yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methy)-1,2,3,3a.5.9b-hexahydropyrrolor2,3- . 
c][2,1lbenzoxazine-2-carboxylate (Preparation 139, 100mg, u.19mrnol), 
commercially available 4-(methyloxy>-4-oxobiitanolc acid (50mg, 0.38mmol), 
4^imethylamlnopyridine (60mg, O.Smmol), 1-(3-dlmethylamlnopropy^>3- 
ethylcarbodfimide hydrochloride (90mg, 0.58mmol) and dlchloromethane 
(5ml) was stirred for 18 h and the reaction mixture concentrated in vacuo.. The 
crude product was purified by chromatography on a Biotage® 12M cofcimn 
elurting with dichloromethane : diethyl ether (4:1). The pure fractions were 
combined and the solvent removed in vacuo to give the title product (23mg, 
18%). 



Example 12: (1S.2R.4aS.5S.8R,8aR)-8a-hydroxy-3,8-dimeth^ 
memylemenyl^2^pent-4^rK)yloxyH,2,4a,5,6,7.8,8a-octahydronaphthaler^ 
yl(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1.2.3,3a,5,9b- 
hexahydropyrrolo[2 ,3-c][2,1]benzoxazine-2-carboxylate 

The title compound was prepared by the method of Example 1 1 substituting 
4-<methyloxy)-4-oxobutanoic acid with commercially available pent-4-enoic 
acid (50mg, 0.50mmol) to give the title compound (64mg, 56%). 

j 
i 

i 

! 
I 
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12 4 a ,5.6.7.8. 8 a«ta h ydr 0 naph* a i 9 n-1-y. (2 S . 3a R.9bR^-chlo^9b. 
carboxylate 

Tc (1S,2R,4aS.5S,8R.8aR^^ 
ylcart,onyl)oxyl-1-rnethylethy>h3,8-dimethyl-1 ,2,4a,5,6,7.8,8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)^chloro-9b-hydrox y -5-methy1- 
1 2 3,3a,5,9b-hexahydropyrrolo[2.3-c][2,1Ibenzoxazine-2-carboxyi a te 
(Preparation 143, 80 mg, 0.12 mmol) in pyridine (5 ml) was added 4- 
dimethylaminopyndine (16 mg, 0.13 mmol) followed by AM- 
naphthyethylenediamine dihydrochlorlde salt (32 mg. 0.12 mmol). After 
stirring the reaction mixture for 48 h, the reaction mixture was concentrated in 
vacuo and purified by flash chromatography elating with hexane : ethyl 
acetate (2 : 1 and then 1 : 1) to give the pure title compound. | 

Example 14: (iS^^S.SRSR.SaR^-dOcetyloxyJacetyQoxy^a-hydroxy- 
3,8^imethyl-5-(1-memyleth e ny1)-1,2 > 4a,5,6,7.8,8a^ctahydronaphthalen.l- 

yl(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1 .2,3,3a,5,9b- 
hexahydropyrrolo[2,3-c][2 l 1]benzoxazine-2-carboxylate 

To (1S 2 R4a5,5R l 8R.8aRV2.8a-dihyd ro xy-3.8-dimethyl-5H1-methyleth e !nyl)- 
1 2 4a 56 7 ,8,8a-octahyd ro na P hthalen-1-yl (2S.3aR.9bR>6-chloro-9b- 
hydroxy-S-methyM.^.Sa.S^^ 

camoxylate (Preparation 139, 210mg, O4mmol) and 4-dimethylaminopyridine 
(65mg, 0.53mmol) In dichloromethane (10ml) was added (acetyloxy^efc 
acid <60mg. 0.51mmol) and H3^imethylamirKip ro pyl)-3- e thylcarbodiim.de 
hydrochloride (90mg. 0.58mmol). The resultant mixture was stirred at ,pom 
temperature and upon completion was concentrated in vacuo. The crude 
product was purified by chromatography on a Biotage* 12M column elutlng 
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with hexane : ethyl acetate (2:1). The pure fractions were combined andjthe 
solvent removed in vacuo to give the title product (1 50mg, 61 %). 

Example 15: (iS.2R.4aS.5F^8R,8aR)-2-(foiTnytoxy)^a4iydroxy-3 I 8-dlmemyl- 
5-(1-methylethenyl)-1 .^.S^JASa-octahydronaphthaten-l -yl(2S,3aR J 9bR)- 
6^loro-9b-hydroxy-5-methyl-1.2.3.3a,5.9b-he)tahydropyrrolo[2,3- 
c][2,1]benzoxa2ine-2-cart>oxylate 

The title compound was prepared by the method of Example 14 substituting 
(acetyloxy)acetic acid with commercially available formic acid (20 I, 
0.53mmol) to give the title compound (1 60mg, 73%). 

Example 16: (lS,2R,4aS,5R,8R,8aR)-8a-hydroxy-3.8-dimethy1-5-(1- 
methylethenyl)-2^(3,3,3-trifluoropropanoyl)oxy>1 ,2,43,5,6.7,8,83- 
octahydronaphthalen-1 -yl <2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 
l,2,3,3a,5,9b-hexa hydropyrrolo[2,3-c]I2,l]benzoxazine-2-ranboxylate 

The title compound was prepared by the method of Example 14 substituting 
(acetyloxy)acetlc add with commercially available 3,3,3-trifluoropropionicjacid 
to give the title compound (165mg, 66%). 

Example 17: (1S,2R,4aS,5S.8R,8aR)-2-{acetyloxy)-5-[4-(ethyloxy)-1-methyl- 

4- oxobut-2-enyl]-8a-hydraxy-3.8-dimethyl-1 ,2,43.5,6,7,8,8a- 
octahydronaphthalen-1 -yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methy1- 
1 ^.S.Sa.S.gb-hexahydropyrroloP.S-clP.llbenzoxazln^-carboxylate 

A solution of ((1S^R,4aS,5R,8R r 8aR)-2-(acetyloxy)-8a-hydroxy-3.8-dimeihyl- 

5- T1-methyl-2-cxoethyll-1 ^^.S.ey.S.Sa-octahydronaphthalen-l -yl [ 
(2S ,3a R,9bR)-6-chloro-9b-hydroxy-5-methyl-1 ,2,3.3a,5,9b- 
hexahydropyrrolo[2,3-c][2,1lbenzoxazine-2-carboxvlate (Preparation i141, 
94mg, 0.163mmol) and carbethoxymethylene hriphenylphosphorane (68mg, 
0.195mmol) in anhydrous toluene (5ml) was refluxed under nitrogen for 3 
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N» and *en *nrt at mom temperature tor 18 h befcre fc* 
The residue was treated with auKur* add (10%) and extracted -h 
of 8thy1 acetate. The combined ordanic extracte were waied 

^taodium Ldde soiuflon. dded (M g SO.) and cor— 

■L orude product wae taken up in acetonMe (1ml), ft**, and punfled by 

" paradve HPLC on a DynameA 6mm x 21.6mm «U» -* 

eceUiie : water (60:40). The pure felons were concen.ra.ad * vacuo to 

give the title product (7mg, 6%). 

Example 18: (lS^R.4aS.5R.8R.8 9 R>2^ytoxy)-5-(2.2^muor<,1. 
m ethyietheny1V8a-hvdroxy-3 ( 8-dimethy»-1 .2,43.5,6,7,8,83- 

octahydronaphthalen-1-yl P* 3aWD ^ WN 

1 ,2.3,3a,5,9b-hexahydrop y rmlo[2.3-c][2.1]benzoxazine-2^iboxyl3te 

A ^rred solution of JWftW-S* 
m ethylvinyl)-8 a ^ 

naphthaleny.] 3« ert -butyi) <2S,3aR.9bR>-9b-[(fe,^^ 
chlorc^methyl-1 .Z.B^b-tetrahydmpyrroloP^dP.Hbenzoxazine^^aH)- 
Cicarboxylate (Preparation 156, 120 mg) in ethyl acetate (3 ml) was treated 
with concentrated hydrochloric add (1 ml). After 50 minutes the homogenous 
mixture was diluted with ethyl acetate (50 ml) and washed with water (2 k 20 
ml) foliowed by saturated, aqueous sodium chloride (20 ml). The comb,ned 
organic extracts were dried (Na^O,) and evaporated to give a white *>.id 
The crude product was purified by flash column chromatography on S .l.ca gel 
eluting with ethyl acetate.hexane (1 : 1 ) to give a white solid (33 mg). 

i 

Example 19: 0 S.2IV«aS.6R.aR.Ba^^^ 

vvl C 2S,3aR,9bR>8^loro-9t>-hydroxy-5-methyl-1 ,2,3,3a.5,9t>- 

hexahydropyrrolo[2,3^K2J]benzoxazine-2-carboxylate '. 
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i 
i 

To 2-{(1 S ,2R.4aS ,5S ,8R,8aR)-2-(acetyloxy)-8a-hydroxy-5-l2-hydroxV-1 - 
methy1ethyt]-3,8-dimethyH .2.4a.5,6,7,8,8a-octahydronaphthalen-1-yI} 3-C 1 , 1 " 
dimethylethyl) (2S,3aR,9bR)-6-chloro-9b-({[<tt .1 - 

dimethylethy!)oxy]carbonyl}oxy)-5-methyl-1 ^.Ob-tetrahydropynolo^.S- 
c][2,1]benzoxazlne-2,3(3aH)-<licarboxylate (Preparation 157, 20timg, 
0.26mmol) in dichloromethane at -78'C was added diethylaminosulfur 
trifluoride (45mg, 34 I, 0.28mmol) over 10 minutes. The resulting mixture 
was allowed to warm to room temperature and then stirred for 18 h. The 
reaction mixture was cooled to -78°C and diethylaminosulfur trifluoride (34 I, 
0.28mmol) added. Again, the resulting mixture was allowed to warm to room 
temperature and stirred for 18 h. The reaction mixture was quenched with 
water and extracted with hexane : ether (1:2). The organic extract was 
washed with saturated aqueous sodium chloride solution, dried (MgSQ 4 ) and 
concentrated in vacuo to give the Boc-protected intermediate. 2- 
{(1 S,2R,4aS, 5R,8R,8aR)-2-(acetyioxy)-5-[2-fluoro-1 H7iethylethyi]-8a-hydroxy- 
3,8-dimetfiyl-1,2,4a.5,6.7,8,8a-octahydronaphthalen-1-yl} 3-^1 ,1- 

dimethylethylK2S,3aR,9bR>6-chloTO-9b-({[(1 ,1- 

dimethylethyl)oxylcarbonyl}oxy)-5-methy1-1 ,2,5,9b-tetrahydropyrTOlo[2,3- 
c][2,1]benzoxazine-2,3(3aHHicarboxylate as a white solid (172mg, 86%). 

To a solution of the Boc-protected intermediate 2-{(1S,2R,4aS,5R,8R,8aR)-2- 
(acetyloxyV-S-p-fluoro-l-methylethyQ-Sa-hydroxy-S.S-dimethyl- 
I^^.S.ej.e.Sa-octahydronaphthalen-l-ylJS^I.I-dlmethylethyl) 
(aS.SaRQbRJ-eKJhloix^Qb-WKI.lKiimethylethyOoxylcarbonyl^xy^S-methyl- 
1 l 2,5,9D-tetrahydropyrrolo[2 r 3-c]I2 r 1]benzoxazine-2,3(3aH)-dicarboxylate: in 
ethyl acetate (5rnl) was added concentrated hydrochloric acid (12 N, 1.6ml) 
and the resulting mixture was stirred for 1 hour. The reaction mixture jwas 
diluted with ethyl acetate (50ml), washed with water (3 x 20ml) and saturated 
aqueous sodium chloride solution (20ml), dried (MgS0 4 ) and concentrated in 
vacuo to give a foam (125mg. 83%), The crude product was purified by 
chromatography on silica eluting with hexane : ethyl acetate (2:1 then 1:1). 
The pure fractions were combined and concentrated In vacuo to give a white 

J 

I 
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«*, (50mg, 33%). This product .as further punfled by P»P-»£*J 
„*B a 1indn -M— IT ODS column, eluflng M. water : <«M 
*m a flow rate of 20m, par minute, The pur e fracflons were eW at IP to 
10.5 minutes and were combined and concentrated ft vacuo to grve the title 
product as a white solid (15mg, 10%). 

Example 20: «1M**WMW-«>^^ 

(2 s,3aR9bR>a-ohloio-9b-hydroxy-5-methyr-1A3.3a.5,90- 
hexahydropyrrolor2.3-cF.1]ben Z oxa 2 lne-2-carbo X ylate , 

A soluflon of 2«1S.2R.4aS.5R.8R.8aR>2<ace^^^ 
d.memyl*t1-memyl^xoeth^^ 

c][2 1]ben 2 oxazine-2, 3 (3 a HVdicarbo= ( yi a te (Preparation 160, 200 mg, 026 
mmoi) and morphollne (33.6 ma. 0.39 mmol) in tl* "O 

was sflired for 20 mln before adding eodium triacetoxyborohydride (0.11 mg, 
0 28 mmol) end stirring for 15 h. The reaction mixture was poured into water 
(50 ml) and extracted with dichloromethana (3 x 30 ml). The combined 
organic extracts were washed with water (20 ml), dried (TteSCM and 
concentrated fh vacuo. The crude residue was punfled using a Biotage 
cartridge (8a. silica), eluting with methanol ; dichloromethane gradient (2 : 98 
to 6 : 94) to give the Boc-protected intermediate as a white foam (203 mgj. 

The Boc-pretected Intermediate (203 mg) in ethyl acetate (1 .5 ml) was treated 
v*h concentrated hydrochloric acid (0.5 ml). After 20 minutea the reason 
mixture was diluted with ethyl acetate (50 ml), washed with aqueous sodrum 
hydrogen careonate (10% w/w, 50 ml) and then water (30 ml). The combtned 
OI3 anic extracts were dried (Na^O,) and evaporated to give thejttle 
compound (114 mg). 
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Example 21: (1S^R.4aS,5R.8R l 8aR)-2-(acetyloxy)-5-(2-ethyl-1,3-thiazol-4- 
yiV8a-hydroxy-3,8-dimethyl-1 ^^a.S.e.^S.Sa-octahydronaprrthalen-l-yl 
(2S,3aR.9bR)-6-chloro-9b-hydroxy-5^methyl-1 ,2,3,3a,5,9b-hexahydropyrrdi 
o[2.3-c]t2,1]benzoxazine-2-cart>oxylate ! 

To a solution of (1S,2R,4aS.5R.8R.8aR)-5-(2-ethyH.3-thlazol-4-yl)-l|,8a- 
dihydroxy-3,8-dimethyM ,2.4a.5,6,7,8,8a-octahydronaphthalen-2-yl acetate 
(Preparation 16a. 94 mg), and (2S.9bR)-6-chloro-3-{K1,1- 
dimethylethyl)oxy]carbonyl}-9b-({[(l,1-dim^^ [ 
methyl-1.2,3,3a,5,9b-hexahydropyrrolo[2,3<:][2J]benzoxazine-2-CTrfaoxylib 
acid (Preparation 153, 90 mg) in dichloromethane (4 ml) was added A/- 
methylimidazole (0.05 ml) and 1^2-mesitylenesulfonyl)-3-nitro-1H-1,2,4- 
triazole. The reaction mixture was stirred at room temperature for 3 hours 
before evaporating in vacuo. The crude mixture was purifying by flash column 
chromatography on silica gel eluting with ethyl acetate : hexane (20:80 to 
50:50) to give the coupled intermediate as a gum (110 mg). A stirred solilrtion 
of this intermediate (110 mg) in ethyl acetate (5 ml) was treated with 
concentrated hydrochloric acid (1 ml). After 40 minutes the homogenous 
mixture was diluted with ethyl acetate (50 ml), washed with dilute aqueous 
sodium chloride (50 ml), dried (MgSO*) and evaporated. The crude product 
was purified by column chromatography on silica get eluting with ethyl acetate 

: hexane (5 : 95 to 50 : 50) to give the title compound as a white solid (34 mg). 

i 

Example 22: (IS^R^aS.SReR.SaR^^acetyloxyVS-p^-difiuoro-l- 
memylethyn^a^ydroxy-3,8-dimethyl-1,2,4a,5,6,7,8 t 8a-octahydronaphthalen- 
1-yi (2S,3aR t 9bR)-6-chloro-9b-hydroxy-5-methyl-1.2,3,3a.5,9b-hexahliydro 
pyrrolo[2,3-c][2,1]benzoxazine-2-carboxy!ate ! 

To a solution of 2-{(lS I 2R > 4aS,5R,8R,8aR)-2-(acetyloxy)-5-[2 I 2-difluo|o-1- 
methylethyl]-8a-hydroxy-3,8-dimethyl-1 ,2,4a,5,6,7,8.8a-octahydronaphtriaien- 
1-yl} 3-(1.1-dimethylethyl) (2S,3aR.9bR)-6-chioro-9b-({[j[1,1- 

dimethylethyl)oxy]carbonyi}oxy)-5-methyl-l .2,5.9b-tetrahydropyrrolo[2,3- j 
c]l2,1]benzoxazine-2 r 3(3aH>dicarboxy1ate (Preparation 167. 35mg. 
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0.044mmol) in ethyl acetate (0.5ml) was added concentrated hydrochloric 
acid (0.5ml) and the resulting mixture stirred at room temperature for 20 
minutes. The reaction mixture was poured Into buffer solution (pH7, 15ml) land 
extracted with ethyl acetate. The organic phase was washed with wateriand 
saturated aqueous sodium chloride solution, dried (Na z S0 4 ) and concentrated 
in vacuo. The crude product was purified by flash column chromatography 
gradient eluting with hexane : ethyl acetate (2:1 to 1:1). The pure fractions 
were combined and concentrated in vacuo to give the title product (15mg. 
57%). 



Example 23: (lS,2R.4aS,5R,8R.8aR>2-(acetyloxy>^ 
methytethylJ^-hydroxy^W 

1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyH ,2,3,3a,5 ( 9b-hexahydro 

i 

pyrrotop,3-c][2,1]benzoxazine-2-carboxylate 

To a solution of 2K(1S.2R.4aS.5R.8R.BaR>-2^acelyloxy)^£^ 
melhytethylKa-hydroxy^ 

1-yt} 3-(1 ,1 -dimethylethyl) (2S,3aR,9bR)-6-chloro-9b-({[(1 .1- 

dimethylethyl)oxy]carbonyl}oxy)-5-methyl-1 r 2.5,9b-tetrahydropyrrolo[2,3- , 
c][2,1]benzoxazine-2,3(3aH)-dicarboxylate (Preparation 168. 135mg. 
0.17mmol) in ethyl acetate (1.5ml) was added concentrated hydrochloric acid 
(1.5ml) and the resulting mixture stirred at room temperature for 20 minutes. 
The reaction mixture was poured Into buffer solution (pH7. 30ml) and 
extracted with ethyl acetate. The organic phase was washed with water and 
saturated aqueous sodium chloride solution, dried (Na*S0 4 ) and concentrated 
In vacuo to give a yellowish oil (145mg. 142%). The crude product was 
purified by flash column chromatography gradient eluting with hexane : pthyl 
acetate (2:1 to 1:1). The pure fractions were combined and concentrated in 
vacuo to give the title product (61 mg, 60%). J 

< 

Example 24 (1S.2R4eS.5R.8R,8aR)-2Kacetyloxyh5K2,2Kiichloro-1- 
methylethenyl)-8a-hydroxy-3 l B-dimethyl'1,2,4a,5.6.7,8,8a- , 
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octahydronaphthalen-1-yl 



(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 



1 ,2,3,3a.5.9b-hexahydropyrroto[2,3-c]l2 ) 1]benzoxazine-2-carboxylate , 

2-I(lS,2R,4aS,5R,8R,8aR>2^a<^tyloxy^2 f 2Klichloro-1-methyleth6riylp8a- 
hydroxy-3,8-dimethyl-1 ,2,4a r 5,6,7,8,8a^ctahydronaphthalen-1-yl] 3-(1 ,1 



dimethylethyl)oxylcartJonyl>oxy)-5-methyl-1,2.5.9b^etrahydropyiTOloI2 f 3- 
c][2 F 1]beriZDxazine-2.3(3aH)-dicarboxylate (Preparation 172 0.10 g) was 
added to hydrogen chloride (1 M in acetic acid, 1 ml) and the resulting 
solution was stirred at room temperature. After 40 mln, the crude mixture was 
diluted with diethyl ether (10 ml) and water (10 ml), the organic layer was 
separated and then washed with sodium hydrogen carbonate (5 x 10. ml), 
brine (10 ml) and dried (MgS0 4 ) and concentrated in vacuo. The crude 
product was purified by flash chromatography using a Bond ElutR carajidge 
eluting with a gradient of hexane : ethyl acetate (100 ; 0 to then 50 : 50) to 
give the title compound. 

Example 32: (1S,2R f 4aS,5S,8R,8aR)-2-(acetyloxy)-8a-hydroxy-3,8-dimethyl- 
5-[1-methyl-2-(4-pyridln-2-ylpiperazin-1-yl)ethyll-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR9bR)-6-chloro-9b-hydroxy-5-methyl- 

1 ,2,3,3a ,5,9b-hexahydropyrrolo[2,3-c][2, 1 ]benzoxazine-2-carboxylate 

To 1-(2-pyridyl)plperazine (44.0mg. 0.39mmol) was added a solution of 2- 
{(1 S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a-hydroxy-3,8-dimethyl-5-[1-methyl- 
2-oxoethyl]-1 ,2,4a,5,6,7,8,8a-octahydronaphthalen-1-yl} 3-(1 , 1-dimethylethyl) 
(2S,3aR.9bR)-6-chloro-9b-({[(1 ,1 -dimethylethyl)oxy]carbonyl}oxy)-5-methyl- 
1 ,2,5,9b-tetrahydropyrrolo[2,3-c]t2,1]ben20xazine-2,3(3aH)-dicarboxylate 
(Preparation 160, 200mg, 0.257mmol) In 1 ,2-dichloroethane. The resultant 
mixture was stirred at room temperature for 10 minutes before sodium 
triacetoxyborohydride (109mg, 0.51mmol) was added in one portion. The 
resultant reaction mixture was sealed and stirred for 60 hours. The reaction 
mixture was poured onto water (50ml) and extracted with dichloromethaijie (3 
x 30ml). The combined extracts were washed with water (20ml), dried 



dimethylethyl) 



(2S,3aR,9bR)-6-chtoro-9b-({K1 .1- 
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VWN and concerned in — The crude bls-Boc protected ***** 
L purged by d—W*y » a cartridge (sllca. 8g, eluhr* 

w „ h methanol : dlchloromethane (2:98) for IV minutes then a gra d«nt of 
metha „ol : dlchloromethane (2:98 to 6*4, over 40 routes ft. m*«£ 
dWl ,on,metoane (6:94). The pure felons were collected to give the o^oc 
pmtocted mtermedlate as a cotouriess a ,ass (104.4m*, 44%,. 
L effected by adding a solution of the intermediate In ethyl acetate (1.5ml) 
to concentrated aqueous hydmchtoric actf (0.5ml). The resultant m^was 
stor* for 20 minutes before pouring onto ethyl acetate (50ml) and aqueous 
sodium hydrogen catenate soto»on (2N, 40ml). The aqueous layer was 
arfmcted with ethyl acetate (20ml) and the combined organic oxbacts washed 
w*h wetor (20ml), dried (t^SO,) and concentrated *. vacuo. The crude 
product was purified by fash chromatography using a Biotage slhca ,(8g) 
cartridge gradient elutmg with methanol : dlchloromethane (2 : 08 to 6 
The pure fractions were collected to give the title compound (20.50mg. 1 1 *>■ 

Example 33: (1S,2R.4aS,5S,8R.8aR>2-( a cetylo X y)-S-(2-{bls[2- 

(methyloxy)e*yllamlno)-1-methylethyl>*a-hyd ro xy-3.8-dlm 8 thyl- 

1 2 4a 5 6 7 8,8»octahyd ro nsphthalen-1-yl(2S,3ea9bR>6-chlo ro -9b- 

h ^ ro ^elhyM.2.3,3a.5.9b^h*^^ 

carboxylate 

The title compound was prepared by the method of Example 32 sul^ng 
l-tf-pyridyupiperazine with b^2-methoxyethyl)amine (51.3mg, 0.39mmol) to 
gl ve the intermediate as a colourless glass (146.3mg. 64%) and the, tWe 
oompound (61 .70mg, 29%). 

i 
-■ 

Example 47: (lS,2R,4aS,5S,8K8aR)-5^2-[acet^^ 
1,23,3a.5,9b-hexahydropyr ro loL2,3^[2,1lbenzDxa^n^2^rboxyi a te j 
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A solution of 2-[(1S,2R I 4aS.5S.8R.8aR)-&-{2-[acetyl(cyclopropyl)amind)]-1- 
methylethylV2^acetyloxy>^a"hydroxy-3,8<limethyl-1, 2,48,5,6,7,8,83- 
octahydronaphthalen-1-yl]3-(1 ,1-dimethyiethyl) (2S.3aR.9bR>6-ehlorcf 9b- 
({1(1 ,1 -climethylethyl)oxy]carbonyl}oxyV5-methyl-1 ,2,5,9b- 
tetrahydropyrrolo[2,3-c][2.1]benzoxa2lne-2,3(3aH)-dicarboxylate (Preparation 
177, 91mg, O.IOmmol) in hydrochloric acid (4M solution in dioxane, 3m!) Was 
stirred under nitrogen for 1 hour. The reaction mixture was cooled to 0 6 C and 
quenched with sodium hydrogen carbonate solution. The mixture Was 
extracted with ethyl acetate and the combined organic fractions washed :with 
sodium hydrogen carbonate solution, dried (Na 2 S0 4 ) and concentrated in 
vacuo. The crude product was purified by column chromatography on silica 
(3g) eluting with ethyl acetate : heptane (2:1). The pure fractions were 
recombined and concentrated in vacuo to give the title product as a yellow 
glassy solid (31 mg, 47%). 



Example 48: (1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-5-(2- 

{cyclopropylKmethyloxy^rbonynaminol-l-methylethylJ-Sa-hydroxv-S.a- 

dimethyl-1 f 2,4a,5,6.7.8.8a-octahydronaphthalen-1-yl(2S.3aR.9bR)-6-chlorio- 

9b-hydroxy-5-methyl-1,2,3 F 3a,5,9b-hexahydropyrrolo[2,3-c][2.1]benzoxazine- 

2-carboxyiate 

! 
? 

\ 

A solution of 2-[(1S f 2R.4aS.5S.8R,8aR)-2-(acetyloxy)-5-(2- 
{cyclopropylI(methyloxy)carbonyl]amino}-1-methylethyl)-8a-hydroxy-3.8- 
dimethyl-1 ,2.4a.5.6.7,8,8a-octahydronaphthalen-l-yl]3-(1 ,1 -dimethylethyl) 
(2S.3aR.9bR)-6K;hlorT>9b-(fl(1,lKlimethylethyl)oxy]c^rt)onyl)oxy)-5-methyi- 
1,2,5,9b-tetrahydropynx>lo[2,3-c][2,1]benzoxazine-2 l 3(3aH>-di(»rlM)Xy1ate 
(Preparation 179. 108mg, 0.12mmol) in hydrogen chloride (4M solutidn in 
dioxane, 2ml) was stirred under nitrogen for 1 hour. The reaction mixturelwas 
cooled to 0°C and quenched with sodium hydrogen carbonate solution.' The 
mixture was extracted with ethyl acetate and the combined organic fractions 
washed with sodium hydrogen carbonate solution, dried (Na 2 S0 4 ) ! and 

l 

I 
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concentrated In vacuo. The crude product was purified by c*1|mn 
chromatography on silica (2g) eluting with ethyl acetate : heptane (1:1). The 
pure fractions were recombined and concentrated in vacuo to g.ve the title 
product as a yellow glassy solid (30mg, 37%). 

Example 49: (iS,2R,4aS.5S,8R.BaR)-2-(a^^ 

(ethylKmethylox^cart^^ 

1 2 4a 5 6 7.8 > 8a-octahydronaphthalen-1-yl(2S.3aR.9bR)-6^hloro-9b- 
hydro^5-methyl-1.2 3 3,3a,5,Sb-hexahydr 0 pynolo[2,3^][2J]benzoxa^ne.2- 

carboxylate 

The title compound was prepared by the method of Example 48 substituting 

2-[(1 S.2R.4aS.5S,8R.8aR)-2-(acetyloxy)-5-(2- 

{cyclopropylKmethyto^^ 

dimethyl-1 , 2l 4a,5 A7,8,8a-octahydronaphthalen-1-yr] 3-(1 ,1-dimethylefthyl) 
(2S 3aR.9bRHH:hloro-9b-({[(1 .1 -dimethylethyl)oxy]carbonyl}oxy)-5-methyl- 
1 .z^b-tetrahydmpynolo^ ^ 
2-[(1 S,2R,4aS,5S ,8R,8aR)-2-<acetyloxy)-5-(2- 
{ethyl[(methyloxy)carbonyl]am^^ 

1 ,2,4a,5,6 J,8,8a-octahydronaphthalen-1 -yl]3-(1 .1 -dlmethylethyl) 
(2S,3aR,9bR)-6-chloro-9b-({l(1 ,1 -dimethylethyl)oxy]carbonyr)oxy>-5-methyl- 
1 ^S^etrahydropyrroloP,^^^ 

(Preparation 178. 89mg, O.IOmmol) to give the title compound as a pale 
yellow solid (21 mg, 31 %). 



Example 52: (1S,2R.4aS,5S,8R,8aR>-2-(acetyloxy)-5-(2- 

{C yclopropyl[(emylamino)ca^ 

dlmethyl-1 , 2 ,4a,5 A7,8.8a-orfahydrona P htr,alen-1-yl (2S,3aR,9bR)-6-chlorc- 
Qb^ydroxy-S-methyM. 2.3,3^ 

2-carboxylate ■ 
The title compound was prepared by the method of Example 47 substit^ng 

2-K1S,2R,4aS.5S.8R8aR)-5K2-[ac*W^^ 
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(ac^tybxyVaa-hydroxy-a^^imethyl-l.a^a.S^J.B.Sa^ctahydronaphthaleiv 
1-yl] 3^1.1-dimethylethyl) (2S,3aR,9bR)-6-chloro-9 b-({[(1,*»- 
dimethylethyl)oxy]rart>onyl^ 

c][2,1]b©n20xazine-2 t 3(3aH)-dicarboxylate with 2-[(lS,2R,4aS I 5S,8R,8aR)-2- 
(ac»tyloxy>5-(2^cyclopropyl[(ethylamino)carbonyQamino}-1wnethylethyl)-8a- 
hydroxy-3.8-dimethyl-1 ,2,4a,5,6,7,8,8a-octabydranaphthalen-1-yr|3-{1 ,1- 
dimethylethyO(2S J 3aR,9bR)-6-chloro-9b-({[(1.1- 

dimethylethyl)oxy]carbonyl}oxy)"5-methyl-1 ^.S^b-tetrahydropyrrolop.S- , 
c][2,1]benzoxazine-2,3(3aH)-diGart>oxylate (Preparation 180, 114mg, 
o.13mmol) to give the title compound as an off white solid (25mg, 28%). 

i 

Example 96: (lS,2R,4aS.5S.8R,8aR)-8a-hydroxy-3,8-dimethyl-5-(1- 
methylethyl)-2-{[(phenylamino)carbonyrjoxy}-1 ,2,48,5,6,7,8,83- 
octahydronaphthaten-1 -yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-meJhyl- 
1,2,3,3a,5,9b-hexahydropyrrolo[2.3-c][2 r 1]benzoxaz1ne-2-carboxylat© 

To (1 S,2R,4aR,8R.8aR>8a-hydroxy-2-[(1 H-imidazol-1 -ylcarbonyl)oxy]T3,8- 
dimethyl-5^1^ethyletrienyl)-1.2 I 4a,5,6J.8,8a-oclahydronaphthalen-1-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1 ,2,3,3a,5 ,9b- 
hexahydropyrrolo[2,3-c][2,1]benzoxazine-2-carboxylate (Preparation 142, 
510mg, 0.83mmol) in anhydrous pyridine (10ml) was added aniline 
hydrochloride (500mg, 3.8mmol) and 4-dimethylaminopyridine (240mg, 
2.0mmol). The reaction mixture was stirred at room temperature under 
nitrogen for 4 days before pouring into dichloromethane (100ml) and washing 
with saturated aqueous citric acid solution (2 x 50ml). The organic fraction 
was dried (Na 2 SOi) and concentrated in vacuo to give a yellowish solid 
(490mg, 93%). The crude product was purified by flash column 
chromatography on silica gel eluting with a hexane : ethyl acetate gradient 
(1 :1 to 1 : 5). The pure fractions were collected and concentrated In vacuo to 
give (1 S 7 2R,4aS.5S,8R,8aR)^a-hydroxy-3,8<Iimethy1-5-(1-methylethenyi)-2- 
fl(phenylamino)carbonyl]oxy}-1 ^^a.S.B.T.S.Sa-octahydronaphthalen-l-yl ' 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyt-1 ,2,3,38,5,90- j 
hexahydropyrrolo[2,3-c][2,1]benzoxazine-2-carboxylate (440mg, 83%). To a 

i 
t 
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solution of the (lS,2R.4aS,5S,BR.8aR)-8a-hydroxy-3,8-dimethyl-5-(1- 
methylethenyl)-2^[(plwnylamino)carbonyaoxy>1 l 2,4a,5,6 > 7,8 l 8a- 
octehydronaphthalen-1-yl (2S,3aR,9bR)-6^hloro-9b-hyd ro xy-5-methyl- 
1 I 2,3.3a,5,9b-hexahydropyTTOlo[2,3^]l2,1]berizoxazine-2^rboxylate (100mg, 
o!l57mmol) In ethyl acetate (30ml) was added platlnum(IV) oxide (ldmg. 
0.044mmol) and the resulting mixture was hydrogenated at room temperature 
under 60psi hydrogen for 10 hours. The reaction mixture was filtered and the 
filtrate concentrated in vacuo . The crude product was purified by flash column 
chromatography on silica gel eluting with hexane : ethyl acetate (1:1). The 
product was further purified to give the title product (1 9mg, 1 9%). 

Example 101 : (lS,2R4aS,5S.8R,8aR)-2-(acetyloxy>5K2-[4-<4- 
chlorophenyi)piperazin-1 -yf]-1 -methylethyl}-8a-hydroxy-3.8-dimethjrt- 
1,2 t 4a,5,6J,8 f 8a-oc1ahydronaphthaler-1-yl(2S.3aR.9bR)-6-chloro-9b^ 
hydroxy-5-methyl -1 ,2,3,3a.5,9b-hexahydropyrTOlo[2,3-cl[2,1]benzoxazine-2- 

carboxylate 

To a solution of 2-^(1 S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a-hydroxy-3,8- 
dimethyl-S^l^ethyl^-oxoethyll-l^^a.S.ej^.Sa^ctahydronaphthalen-l-yf} 
3-(1,1-dimethylethyl) (2S.3aR,9bR)-6-chloro-9b-({I(1.1-d'methylethvl 
)oxy]c»rbonyl}oxy)-5-rnethyl-1,2,5,9b-tetrahydropyrrolor2,3- 
c][2,1]benzoxazine-2 l 3(3aH)-dicarboxylate (Preparation 160, 620 mg, 0.80 
mmol) in dlchloromethane (8 ml) was added 1-(4-chloro phenyl) piperazine 
(Preparation 78, 254 mg, 1.08 mmol). After 10 min triethylamine (0.15 ml. 1.2 
mmol) and sodium triacetoxyborohydrlde (110 mg. 0.52 mmol) were added 
and the reaction mixture stirred at room temperature under nitrogen for 16 h. 
The reaction mixture was diluted with dichloromethane (10 ml) and half- • 
saturated aqueous sodium hydrogen carbonate solution (15 ml) and stirred for 
approximately 30 min. The aqueous layer re-extracted with dichloromethane 
(15 ml) and the combined organic layers were dried (NaaSCM and 
concentrated in vacuo to give the Boc protected intermediate. 
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To the Boc protected intermediate was added hydrogen chloride (4N in • 
dioxane, 6ml). The reaction mixture was then stirred at room temperature for 
45 min before addition of triethylamine (3 ml) accompanied by cooling in an 
ice bath. The reaction mixture was diluted with ethyl acetate (20 ml) and 
saturated aqueous sodium hydrogen carbonate solution (1 5 ml) and the 
layers separated. The aqueous layer was re-extracted with ethyl acetate (|20 
ml) and the combined organic layers washed with aqueous sodium hydrogen 
carbonate solution and brine, before being dried (Na a S0 4 ) and concentrated 
in vacuo. The crude product was purified to give the title compound (273 mg, 
0.361 mmol). 
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1 2 4= 5 6 7 8 8a*clarydmnaphthalen-1-yl (2S,3aR9bRV6<w>ro 

w *n^.3.3«^ . 
carboxylate 

JLn 1 t2* I ffluon ) methyl)pt»nyllplper a zi n e (Preparataw 130, 300 ma 
,6 m. and sodium tnaoatoxytorohydnde, (240 mg, 1.1 — 

saturated aguaoua aodUm hydrogen carbonate *Afte ,. 

vigorous atimnfl for 15 nan, the realtor, mature was _ 
dlcfMoromethane (40 m.) and water (20 m,). The organ. »ar waa aaparrtad 
and tte agueoua teyar recreated wifh d>*te«meman (20 ^ ™ 
combined organic «ayara were waehed with water, MMW - , 
evaporated to drvnasa to glva tha Boo protacted intermedia. 

To a solufion of ma Boo protaoted Mtemiedfcte in ethyl 

aoded conoantratad hydrochlorio add (2 ml) and tha reachon m xture w*r 

s^o * room temperature*^ mln. Sateratad agueous sodrum hydrogen 

^aTo.ut.on^mOwaaman^dadtea^mareao^m^ 

oH 8 After earring for a furlhar 1 0 mln. ma motion mpdure was drluted wdh 
^a^iaOomDand.aorgamolayaraaparatad. 
JLacted «h amy. aoatate (2 x 30 ml) and me 
washed with Nad 5 o.ution. dried ( Na 2 SO a ) and concerned ,n vacuo. 
Purification gave the Otto compound (133 mg). , 
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Example 107 : (1S,2R,4aS,SS,8R,8aR)-2-(acetyloxy)-8a-hydrOXy-j3.8- 
dimethy1-5-(1 HTiethyl-2^4-t4-(trif1uoromethyl)pyrimidin-2-yl]piperaziri-1- 
yl}ethyl)-1 ,2,4a,5,6.7.8,8a-octahydronaphthelen-1 -yl (2S,3aR,9bR)-6-chlbn>- 
9b-hydroxy-5-methyM ^.S.aa.S.eb-hexahydropyrrolop.S-cp.llbenzoxaziiiie- 
2-carboxylate 

To a solution of 1-[5-(tTTfluoromethyl)pyrid-2-yr|piperazine (6.4 g, 28.0 mmol) 
and l-(5-(trifIiJoromethyt)2-{(1S,2R,4aS,SR,8R f 8aR)-2-<acetyloxy)-8a- 
hydroxy-3,8-dimethyl-5-[1 -methyl-2-oxoethyl]-1 ,2,4a.5,6,7, 8,8a- 
octahydronaphthalen-1-yl} 3-(1,1-dimethylethyl) (2S,3aR,9bR)-6-chloro^9b- 
({[(1 ,l-dimethylethyl)oxy]cart>onyl}oxy)-5-methyl-1 ,2,5.9b- 
tetrahydropyrrolol2,3-c][2,1]benzoxazine-2,3(3aH)-dicarboxylate (Preparation 
160, 15 g, 19 mmol) and 2-piperazin-1-yl-4-(trmuoromethyl)pyrimidine (4.5 g, 
19 mmol) in dichloromethane (150 ml) was added sodium 
triacetoxyboiohydride (6.0 g, 28 mmol) portionwise. The reaction mixture was 
stirred at room temperature for 40 h, before aqueous sodium hydrogen 
carbonate solution was added. After 15 min the layers were separated and 
the aqueous layer was re-extracted with dichloromethane (3 x 150 ml). The 
combined organic extracts were dried (MgSO«) and concentrated in vacuo to 
give the Boc protected intermediate as a white foam- 
To a cooled solution of of the Boc protected intermediate (68 g, 62 mmol) in 
ethyl acetate (250 ml) was added concentrated hydrochloric acid (80 ml). The 
reaction mixture was stined for 21 min before water (300 ml) was added and 
the layers separated. The aqueous layer was then extracted with 
dichloromethane (3 x 250 ml). The combined organic layers were washed 
with saturated aqueous sodium hydrogen carbonate, dried (MgS0 4 ) and 
concentrated in vacuo. The residue was dissolved in warm acetonitrile (150 
ml) and a solid was precipitated. The solid was washed with aceton'rtriiei and 
dried in vacuo to give the title compound as a white solid (25.3 g. 51 %). 

i 

Example 113 (1S,2R t 4aS,5S r 8R.8aR)-2-(acetyloxy)-8a-hydroxy-3.8-dime , thyl- 
5-( 1 -methyl-2-{4-[5-(trifluoromethyl)pyridin-2-yr|piperazin-1 -yl}ethyl)- 
1,2,4a,5,6,7,8,aa-octahydronaphthalen-1-yt (2S,3aR.9bR)-6-chloro-9b: 

i 
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carboxylate 

A solution of l-ISKtnflaoromethyDpyrid^-yllpiperazine (6.4 g, 28.0 mmoQ «nd 
dimethy.-5-[lHnethy.-2<, W ethyl>1,2,4 a .5A7 

W 1«imethy.etnyi) (2S .3aR,9bRHM*^ 
dimethy.emyl)oxy]ca^^^^^ 

c][2l]ben Z oxazine-2,3(3 a H)-dlc a rboxylate (Preparation 160. 19.5 g. -5-1 
mmo |) tn dichloromethane (200 ml) was stirred for 30 min at room 
temperature. Sodium triacetoxyborohydride (7.9 g. 37.5 mmol) was added 
portion*** over 3 min and the reaction mixture was stirred for 18 h at room 
temperature. Saturated sodium hydrogen carbonate solution (200 ml) ,was 
added portionwise and the reaction mixture was stirred for 20 min. The layers 
were separated and the aqueous phase was re-extracted wrth 
dichloromethane (2 x 200 ml). The combined organic layers were washed 
with water (200 ml), dried (Na 2 S0 4 ) and concentrated in vacuo to give the Boc 
protected intermediate as a white foam (26.2 g). 

To a solution of the Boc protected intermediate (40 g) In ethyl acetate (210 ml) 
was added concentrated hydrochloric acid (70 ml) over 5 min and the reacton 
mixture was at room temperature for 30 min. Water (300 ml) was added and 
the product was extracted with dichloromethane (3 x 300 ml). The combined 
organic extracts were washed with sodium hydrogen carbonate solution! and 
then dried (MgSO<) and concentrated in vacuo to give the crude product as a 
yellow foam (1 9 g). The crude residue was dissolved in hot methanol (38 ml) 
and slowly cooled to room temperature, the solids were washed with cold 
methanol to give the product as a white solid (9.5 g). a second crop 'was 
obtained (5 g) as an off-white solid by reducing the volume of the filtrate. ^ 

Example 125 : (lS,2R t 4aS t 5S,8R.8aR)-2-(acetyloxy)-5-{2-[4-(4- 
bromophenyDpiperazin-l-yn-l-methylethylVSa-hydroxy-S^imeth^ • 
1 2 4a 5 6 T.S.Sa-octehydronaphthalervl-yl (2S,3aR,9bRV6-^loro-9b- j 
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hydroxy-5-methyl- 1.2,3,3a,5,9b-hexahydropyrrolo[2,3-c][2,1]benzoxazine-?- 
carboxytate i 

i 

To a solution of 2-((1S.2R.4aS.5R,8R.8aR)-2-(acetyloxy)-8a-hydroxy-3,8- 
dlmethyl-5-[1-methyl-2-oxoethyll-1 ,2,4a,5.6.7,8,8a-octahydronaphthaler.-1-y1} 
3-(1 ,1-dimethylethyl) (2S,3aR,9bR)-6-chloro-9b-({[(1 ,1 -dimethylethyl 
)oxylcarbonyl}oxy)-5-methyl-1 ^.S.Qb-tetnahydropymolop.S- 
cl[2,1]benzoxazine-2.3(3aH)-dioarboxylate (Preparation 160, 170 mg. 0.22 
mmol) in dichloro methane (2 ml) was added 1-(4-bromophenyl)-piperazine 
hydrochloride (91 .0 mg. 0.33 mmol) and triethylamine (60 ul). The reaction 
mixture was stirred at room temperature for 1 h before addition of sodium 
triacetoxyborohydride (93 mg. 0.44 mmol). The reaction mixture was then 1 
stirred for a further 1 8 h. Dichloromethane (5 ml) and water (3 ml) were ' 
added, followed by vigorous stirring for 30 min. and the reaction mixture was 
filtered through a hydrophobic frit. The organic layer was separated and 
concentrated under a stream of nitrogen. To the residue was added hydrogen 
chloride (4N in dioxane. 2ml) before vigorous shaking for 15 min and 
concentration under a stream of nitrogen for 40 min. A mixture of 
triethylamine and dichloromethane (1:5. 2ml) was added and the resulting 
solution concentrated under a stream of nitrogen. The residue was dissolved 

i 

in acetonitrile (900 ul) and filtered before purification to give the bis TFA salt of 
the title compound as an off white solid (55 mg). 

Example 126 : (1S,2R.4aS,5S,8R r 8aR)-2-(acetyloxy)-8a-hydroxy-3.8- 
dimethyU5K1-methy1-2^4-[4^Wfluorome i 
1 ,2 t 4a.5,6. 7,8.8a-octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydrx> 
xy-5-methyl-1 ,2,3.3a,5 ( 9b-hexahydropyrrolo[2,3-c][2,1]benzoxazine-2- 
carboxyiate | 

To a solution of 2-{(1S,2R,4aS,5R,8R8aR)-2-(acetyloxy)^a-hydroxy-3,8-; 
dimemyl-5-[1-methy1-2^xoethyl>1.2.4a,5,6,7 t 8.8a^ctahydronaprithalen-1^yC} 
3-(1,1-dimethylethyi) (2S.3aR.9bR)-6-chloro-9b-({I(1.1-dlmethylethyl 
)oxy]carbonyl}oxy)-5-methyl-1 ,2 f 5,9b-tetrahydropyrrolo[2,3- | 
c][2,1]benzoxazine-2.3(3aH)-dicarboxy]ate (Preparation 160, 170 mg, 0.22 

! 
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,wnol>lndfcHb*i^ • 
piperazine (75.5 mg. 0.33 mmoiy The reaction mixture was stirred for 1 h at 
room temperature before addition of sodium triacetoxyborohydride (93 mg. 
0 44 mmol). The reaction mixture was then stirred for a further 1 8 h. 
Dichioromethane (5 ml) and water (3 ml) were added, followed by vigorous 
stirring for 30 min. and the reaction mixture was tittered through a hvdrophpb.c 
frit The organic layer was separated and concentrated under a stream of 
nitrogen. To the residue was added hydrogen chloride (4N In dloxane, 2ml) 
before vigorous shaking for 15 min and concentration under a stream of . 
nitrogen for 40 min. A mixture of triethylamine and dichioromethane (1:5, 2ml) 
was added and the resulting solution was concentrated under a stream of , 
nitrogen. The residue was dissolved in acetonitrile (900 uJ) and filtered before 
purification to give the bis TFA salt of the title compound as an off white solid 
(63 mg). 

I 

i 

Example 127 : (1S.2R.4aS,5S,8R,SaR)-2-(acetyloxy)-5-(2-[4-(2,4- 
difluorophenyOpiperazlrH 

1 J 2,4a,5,6 1 7,8,8a-octahydronaphthalen-1-yl (2S,3aR,9bR>6-chloro-9b- 
hydroxy-5^me thyl-1 ,2,3,3a.5,9b-hexahydropyrrolo[2.3-c][2.1]benzoxazine-2- 

carboxylate 

The title compound was prepared using method described in Example 126. 
substituting 1 -(4-trifluoromethylphenyl) piperazine with 1-(2.4- 
difluorophenyDpiperazine (65 mg. 0.33 mmol) to give the desired compound 

(49 mg). 

. 

Example 130 : (1S,2R,4aS,5S,8R,8aRV2-(acetyloxY)-^ 
dichloropheny!)piperazin-1-^ 

1 2 4a.5.6.7,8.8a-octahydronaphthalen-1-yl (2S,3aR.9bR)-6-chloro-9b- j 
hydroxy-5-me thyl-1 .a.S.Sa.S.Qb-hexahydropyrroloP.^.llbenzoxazin^- 

carboxylate j 
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The title compound was prepared using method described in Example 126, 
substituting 1-(4-trifluoromethylphenyl) piperazine with 1-^3,5- 
dichlorophenyl)piperazjne (76 mg. 0.33 mmol) to give the desired compound 
(58 mg). 

Example 135 : (1S,2R,4aS,5S,6R,8aR)-2-(acetyloxy)-5-{2-[4-(2- 
ethylphenyl)piperaziri-1 -yl]-1 -methylethyl}-8a-hydroxy-3 F 8-dimethyl- 
1 ,2,4a, 5,6,7,8,8a-octahydronaphthalen-1 -yl (2S,3aR,9bR)-6-chloro-9b- 
hydroxy-5-methyl-1,2,3,3a s 5,9b-hexahydropyrrolo[2,3-c][2 f 1]benzoxazine-2- 
carboxyiate 

The title compound was prepared using method described in Example 126, 
substituting 1-(4-trifluoromethylphenyl) piperazine with 1-(2- 
ethylphenyl)piperazine (62mg, 0.33 mmol) to give the desired compound (j51 
mg). 

Example 147: <1S,2R.4aS.5S,8R.8aR)-2-(acetyloxy)-8a-hydroxy-3,8- 
dimethyl-5-[(1S)-1 -methyl-2-pyr1din-3-ylethyl]-1 ,2,43,5,6,7,8,83- ; 
octahydronaphthalen-1 -yl(2S ,3aR, 9bR)-6-chloro-9b-hydroxy-5-methyl- 
1 ^.S.Sa.S.Qb-hexahydropyrrolo^.S'Cl^.llbenzoxazine^-carboxylate - TFA 

salt ! 

To a solution of 2-K1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a-hydroxyr3,8- 

dimethyl-5-(1-methyIetheny1)-1 ,2.4a,5.6,7.8.8a-octahydronaphthalen-1-yl] : 3- 

(1.1-dimethylethyl) (2S,3aR,9bR)-6-chloro-9D-({g1 r 1- 

dimethylethyl)oxy]carbonyl}oxy)-5-methyl-1 ,2 ,5,9b-tetrahydropyrrolo[2,3- j 

c][2,1]benzoxazine-2.3(3aH)-dicarboxylate (Preparation 162, 800mg, 

0.79Smmol) in tetrahydrofuran (9m0 at 0 C C was added 9-BBN (0.5M solution 

in tetrahydrofuran, 4.3ml. 2,12mmol) over 20 minutes and the restating 

mixture was allowed to warm to room temperature with stirring over 3 hours. 

Potassium carbonate (440mg, 3.2mmol) was added and the reaction mixture 

i 
i 
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stirred for 15 minutes. A solution of (1.1"- 

b/s(diphenylphosphino)ferTocene)palladium (II) chloride (130mg ( 0.16m$nol) 
and 3-iodopyridine (326mg, 1.59mmol) in anhydrous N,/\Wimethylformamide 
(12ml) was degassed and added to the reaction mixture to give a deep red 
solution. The reaction mixture was heated under nitrogen to 50*C for 10 
hours. After one hour the solution had become a pale orange colour and after 
ten hours it was a dark brawn/red. The reaction was concentrated in vacuo 
and the residue dissolved In dichloromethane (400ml), washed with water!(2 x 
200ml), dried (Na2S0 4 ) and concentrated fn vacuo. The crude product was 
purified twice by chromatography on a Biotage® cartridge (silica, 90g) eluting 
with ethyl acetate ; hexane (1:9 to 1:1). The pure fractions were concentrated 
in vacuo to give the intermediate as an off-white foam (200mg P 29%). The 
intermediate was treated with hydrogen chloride (4M solution in dioxane, 2ml) 
and the resultant mixture shaken for 30 minutes before the mixture was 
concentrated by evaporation. The residue was treated with triethylamine (20% 
v/v in dichloromethane, 2ml), concentrated in vacuo and the residue takeh up 
in acetonitrile (0.9ml) and filtered. The crude product was purified by HPLC 
on a Magellen 5 C18, 150 x 21 .2mm column at 40 °C eluting with TFA (0.1% 
aqueous solution) : acetonitrile (95:5 for 3 minutes flow rate 20 ml/min, then to 
2:98 over 15 minutes flow rate 23 ml/min 3 then 2:98 for 4 minutes flow rate 25 
rnl/mln). The pure fractions were combined and concentrated in vacuo to give 
the title product as the mono trifluoroacetic acid salt as a white solid (35mg, 
7%). 



Example 210: (1 S f 2R 1 4aS r 5S r 8R8aR>2-(acetyloxy)-8a-hydroxy-3 > 8- 
dimethjrt-5-((1 /?)-1 ^methyl-2-{4-[4-(trifluoromethyl)-2-pyrimidlnyrh1- 
piperazinyl}ethyl)-1 ,2,4a,5 A7,8,&a-octahydro-1 -naphthalenyl (2S,3atf,9bR> 
6-chloro-9b-hydroxy-5-methyM P 2 ^a^Qb-hexahyd ropyrrolo[2.3- 
c][2 , 1 ]benzoxazine-2-carboxylate - TFA salt 

i 

2-[(1 S^R,4aS,5S,8R.8aR>2-(acetyloxy)-8a-hydroxy-3,a-dimethyl-5-((1 
methyI-2-{4-[4-(trif!uoromethyl>-2-pyrimidinyl]-1 -piperazinyQethyl)- ; 
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1,2,4a,5,6,7,8.8a-octahydro-1-naphthaleny!] 3-fert-butyl (2S,3af?,9bR)|£b- 
[tferfrbutoxycarbonyl)oxy]-6^hloro-5-m 

c][2,1]benzoxazine-2,3(3aH)-<Jioarboxylate I (Preparation 187, 587 rng, 0.59 
mmol) In ethyl acetate (10 ml) at room temperature was added concentrated 
hydrochloric acid (2 ml). The mixture was stirred vigorously for 30 min and 
then poured cautiously onto saturated aqueous sodium bicarbonate (30 ml). 
The mixture was diluted with ethyl acetate (50 ml) and the two layers were 
separated. The organic layer was washed with water (20 ml) and brine (20 ml) 
before being dried (MgS04), filtered and evaporated In vacuo. The residue 
was purified by preparative HPLC using a Phenomenex LUNA 2 column (5jam 
Cia silica, 21.2 x 150mm, temperature 40°C), eluting with a gradient of 
acetonitrile : 0.1% aqueous trifluoroacetic acid (30 : 70 for 14 mins, then 90 : 
10 for 4 mins and then 30:70 for 2 mins), at a flow rate of 20 ml/min and UV 
detection at 220nm. The TFA salt of the title compound was obtained as a 
pale yellow solid (211 mg, 39%). 

J 

I 

Example 211: (1S,2a4aS,5S,8R8a/?)-2-(acety1oxy)-8a-hydroxy-3,8- 
dlmethyl-5-((1 Ryl -methyl-2-{4-[5-(trifluoromethyl)-2-pyridinyl]-1 - 
piperazinyl}ethyl)-1 ,2.4a.5.6.7.8,8a-octahydro-1-naphthalenyl (2S.3aR.9bR)- 
o-ch!oro-9b-hydroxy-5-methyl-1,2,3,3a,5,9D-hexahydropyrrolo[2 l 3- 
c][2,1]benzoxazine-2-carboxylate- TFA salt 

To a solution of 2-1(1 S,2R4aS,5S ) 8ft,8a/?)-2-(acetyloxy)-8a-hydroxy-3,8- 
dimethyl-5-((1 R)-1 -methyl-2-{4-[5-(trifluoromethyl)-2-pyridinyl]-1- 
plperaanyl}ethyl)-1 ,2.4a,5.6.7,8,8a-octahydro-1 -naphthalenyQ 3-fe/f-butyl 
(2S,3a«,9bR)-9b-[(ferf-bijtoxycarbonyl)oxy]-o-chloro-5-methyl-1 ^.5,9b- 
tetrahydropyirolo[2,3-c][2,1]benzoxazine-2.3(3aH)-d»carboxylate. (Preparation 
188, 660 mg, 0.65 mmol) in ethyl acetate (10 ml) at room temperature; was 
added concentrated hydrochloric acid (2 mi). The mixture was stirred 
vigorously for 30 min and then poured cautiously onto saturated aqufeous 
sodium bicarbonate (30 ml). The mixture was diluted with ethyl acetat4 (50 

ml) and the two layers were separated. The organic layer was washed! with 

i 
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^ (20 m and brine (20 ml, before b*. dried 

evaJated in vacuo. The rasidue was purified by preparauve HPLC usmg 

evaporated m vacuo temperature 

Phenomenex LUNA 2 column (5pm C, 8 emoa. x 

menomeri aaueous trifluoroacetic 

40°C), eluting «tti a gradient of acetomtrile . 0.1 h aqueo 

. flow rate a. 20 n*min and UV detects at 220nn, 1W TFA saK o, the title 
compound waa obtained as a pale yellow eo»d (220 mg. 36 M- 



Example 212 : (1S.2RJ*.8R,8«RW*** 1 ^^ 
fluoro pher*>memyf]pip^^ 

1 2 4a s 6.7.8.8a^ctahydranaphthalen.1-yl (2S.3aR.9bR)*ch1oro-9b- . 

^^^^.^^^^^•^^^ 
carboxylate 

To a solution of 2 H(1SJMaS.5R, 8 R8aRV2Kaoe^xy^e^rox^9- 
dimemyW1-methy1-2<»xoe*^^^^ 

3-<1 i^lmethytethyD (2S,3aR9b R )^loro*b-(([(l,1-dl-nethy1ethyl 
^xylcarbonyOoxyHS-methyl-1 .s.o^Wet^ydropyoo^ 
o: p.1l t »n Z oxazine-2. 3 <3aHH1oarboK»late (Preparation 160. 170 mg. 0.22 
m mo.) in dichlommethane (2 ml) we, added 1«4, ^omben^ry. 
piperazine (94.6 mg. 0.33 mmo,). The reaotlon mixture waeabned *r 1 h - 
ro om temperature before addition of sodium triacetoxybomhydnde (93 mg. 
0 44 mmol). The reaction mixture was then stirred for a further 18 h. 
Dichto-omethane (5 ml, and water (3 ml) were added. ^»*«™ 
sarrfng for 30 mm. and the reaction mixture was altered through a hydrophobro 
fffl The organic layerwas separated and conoenbated under a stream of 
nltmgen. To .he residue was added hydrogen chloride (4N in dfcxane M 
before vtgomus shaking for 18 mln and concentration under a sfream <* • 

^ added ar* the resulting solution concentrated under a steam of mt^en. 
The residue was dissolved In acetonitrile (900 p0 and filtered before • 
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purification to give the bis TFA salt of the title compound as an off white solid 
(45 mg). 

Example 213 : (1 S^R.SS.SR.BaR^acetytoxyy-S^I R)-2-[4-(5- 
chloropyrimWin-2-yl)piperazir>l-y^ 

1 ^^.S.ej.S.ea-octahydronaphthalen-l-yl (2S,3aR,9bR)-6-chk>ro-9b- 
hydroxy-5-methyM ,2,3,3a ,5,9b-hexahydropyTTOlo[2 t 3-c][2,1 ]benzo?cazjne-2- 
carboxylate 

To a solution of 2-{(1S,2R,4aS,5R,.8R,8aR)"2-(acetyloxy)-8a-hydroxy-3,8- 
dimemyl-5-l1-methyl-2^xoethyl>1,2,4a I 5 f 6,7 1 8 l 8a<ictahydranaphthalen-1-yl} 
3-(1 ,1-dimethylethyl) (2S.3aR,9bR)-6-chlono-9b-(([(1 ,1-dimethylethyl 
)oxy]carbonyl>oxy>5-methyl-1 ,2 ,5,9b-tetrahydropyrTOlop ,3- 
c]|2,1]benzoxa2lne-2.3(3aH)-dicait)oxylat6, (Preparation 160, 550 mg, 0.7^1 
mmol) and 5-chloro-2-pipera3n-1-ylpyrimidine (Preparation 197, 200 mg, i 
mmol) in dichloro methane (8 ml) was added sodium triacetoxyborohydride 
(220 mg, 1 mmol). The reaction mixture was stirred at room temperature for 
18 h before addition of saturated aqueous sodium hydrogen carbonate (5 ml). 
Vigorous stirring for 20 min was followed by separation of the layers using' a 
fitter cartridge fitted with a hydrophobic frit. The filtrate was evaporated under 
a stream of nitrogen to give the Boc-protected intermediate (800 mg, 0.83. 
mmol). 

To a solution of the Boc protected Intermediate, (800 mg) In ethyl acetate (7.5 
mi) was added concentrated hydrochloric acid (2.5 ml). The reaction mixture 
was stirred at room temperature for 25 min before solid sodium hydrogen 
carbonate and saturated aqueous sodium hydrogen carbonate solution was 
added to adjust the reaction mixture to pH 5. The mixture was extracted with 
dichloromethane (2 x 20 ml) and the combined organic layers dried (Na 2 Sp<.) 
and concentrated in vacua. The residue was purified to give the title 
compound (200 mg). The free base was obtained by dissolving in 
dichloromethane and shaking with aqueous sodium hydrogen carbonate j 
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i 

solution. The layers were separated using a hydrophobic After cartridge arid 
concentrated to give the title compound ! , 



Example 214 : (lS.2R>4aS,5S.8R.8aRWacetyloxy^^ 
□rornopyrimidir^-vOpip^^ 

1 2 4a.5,6,7,8.8a^ctahydronaphthalen.1.yi (2S,3aR,9bR>^chlon^b- 
hy d^xy*-methvl-1.2.3.3a.5,9b^^ 

carboxylate ' 

To a solution of 2-{(1 S,2R,4aS,5R,8R,8aR)-2-{acet y lox y V8a-hydroxy-3,8- : 
dimethyl-5l1-me m y1-2^xoe*ya-l.2^ 

3-(1,1-dimethylethyl) (2S,3aR.9bR)-6-chloro.Sb-(aC1.1-<i!rnethylethyl 
)oxylcarbonyt>oxy)-5-rnethyl-1.2.5,9b-tetrahydropynrolo[2,3- 
c][2,nbenzoxazine-2.3(3aH)-dicarboxylate (Preparation 160.150 mg, 0.19. 
mm'ol) in dichloromethane (2.5 ml) was added 5-bromo-2-piperazin-1- 
ylpyrimidine (61 mg, 0.25 mmoi) and sodium Wacetoxyborohydride (65 mg, 
0.3 mmoi). The reaction mixture was shaken for 22 h and saturated aqueous 

sodium hydrogen carbonate was added followed by further vigorous stirring 
for 30 min. The organic and aqueous layers were separated using a 

hydrophobic filter cartridge and the filtrate was concentrated under a stream 

of nitrogen to give the Boc protected Intermediate. 

i 

To the Boc protected intermediate was added hydrogen chloride (4N in : 
dioxane, 2.5 ml) and the resulting solution was shaken at room temperature 
for 25 min. The reaction mixture was concentrated under a stream of nitrogen 
and quenched with a mixture of triethylamine and dichloromethane (2:3. 2!ml>. 
The mixture was again concentrated under a stream of nitrogen. The residue 
was diluted with dichloromethane (5 ml) and water (5 ml) and the layers • 
separated using a hydrophobic frit. The filtrate was concentrated under a 
stream of nitrogen and purified to give the title compound- The free base Was 
dissolved in dichloromethane, shaken with saturated aqueous sodium ; 
hydrogen carbonate and filtered through a hydrophobic frit to give the titlej 
compound (51 mg). \ 
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Example 215 : (1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-5-{(1R>-2-[4-(6-chlorD- 
1 ,3-benzothiazol-2-yl)piperazin-1 -yn-l-rnethylethyl}-aa-hyclroxy-3,8-dimethyl- 
1,2/*a,5,6J,8,8a^ctahydronaphthalen-1-y1 (2S,3aR,9bR)-6-chloro-9b- 
hydroxy-5-methyl-1 Z3^a,5,9b4iexahydropyrrolo[2,3-c][2,1 ]benzoxazine-2- 
carboxylate 

To a solution of 2-{(1S.2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a-hydroxy-3,8- ; 
dimethyh5-[1-methyl-2-oxoethyl>1,2 ( 4a.5,6,7,8,8a-octahydronaphthalen-1-yl} 
3-(1 ,1-dimethylethyl) (2S,3aR,9bR)-6-chbro-9b-({[(1 ,1-dimethylethyl 
)oxy]caroonyl}oxy)-5-rnethyM , 2 ,5,9b-tetrahydropyrrolo[2,3- 
c][2 i 1]benzoxazine-2 I 3(3aH)-dicarboxylate (Preparation 160, 1 50 mg, 0,19 
mmol) in dichloromethane (2.5 ml) was added 6-chloro-2-piperazino1 ,3- 
benzothiazole (63 mg, 0.25 mmol, commercially available, Maybridge) and 
sodium triacetoxyborohydride {65 mg. 0.3 mmol)- The reaction mixture was 
shaken for 22 h and saturated aqueous sodium hydrogen carbonate was 
added followed by further vigorous stirring for 30 min. Separation of the 
layers was achieved by filtering the solution through a hydrophobic filter , 
cartridge and the filtrates were concentrated under a stream of nitrogen to 
give the Boc protected intermediate. 



To the Boc protected intermediate was added hydrogen chloride (4N in 
dioxane 2.5 ml). The reaction mixture was shaken at room temperature for 25 
min before concentrating under a stream of nitrogen for 20 min and quenching 
with a mixture of triethylamine and dichloromethane (2:3, 2 ml). The mixture 
was again concentrated under a stream of nitrogen and the residue was ; 
dissolved In dichloromethane (5 ml) and water (5 ml). The layers were J 
separated using a hydrophobic frit and the filtrate was concentrated under a 
stream of nitrogen and purified to give the title compound. The free base was 

> 

obtained by dissolving in dichloromethane and shaking with saturated \ 
aqueous sodium hydrogen carbonate. This solution was then filtered through 



a hydrophobic frit and the filtrate concentrated to give the title compound (p8 
mg). i 
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Example 216 : (1S,2R.4aS,5S.8R.8aR)-2-(acety(ox y V5-((1R)-2-{M(3.4- 

1 2 4a5W.Wa^ctehyd«>™f*»«'9"- 1 -y , ( 2S ' 3aRflbR) ' 6<htoro ' 8b ' 
carboxylate 

To a solution of 2-{(1S,2R.4 a S l 5R I 8R.8aR)-2-<acetyloxy)-8 a -hydroxy-3,8- 
3Kl,1^methylethy1)<2S^a^^^ 

)oxy]c3rbonyl}oxy>5-methyH ,2,5,9b-tetrahydropyr ro lo[2.3- 
c][2 1 l b e nzox aZ ine-2,3(3aHHicarboxyl a te (Preparation 160. 150 mg. 0.19 
mmol) and 1-(3, 4 - dichlorophenyi) piperazine hydrochloride salt (67 mg. 
0 25 mmol) in dichloromethane (2.5 ml) was added triethylamlne (50 mD ™* 
sodium triacetoxyborohydrlde (66 mg. 0.3 mmol). The reaction mixture was 
stirred at room temperature for 20 h before saturated aqueous sodium 
hydrogen carbonate (3 ml) was added, followed by further vigorous stirring for 
30 min. The reaction mixture was filtered through a hydrophobic filter 
cartridge and the filtrate evaporated under a stream of nitrogen to give Boc 
protected intermediate. 

The Boc protected intermediate was dissolved in hydrogen chloride (4N 
dioxane. 2.5 ml) and stirred at room temperature for 25 min. The reaction 
mixture was concentrated under a stream of nitrogen (40 25 min) and ; 
quenched with a mixture of triethylamlne and dichloromethane (2:3, 2 ml), 
The mixture was again concentrated under a stream of nitrogen and the • 
residues were partitioned between dichloromethane (5 ml) and saturated ■ 
aqueous sodium hydrogen carbonate. The combined phases were filtered 
through a hydrophobic filter cartridge and the filtrates were concentrated ' 
under a stream of nitrogen. Purification gave the title compound (44 mg). 
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Example 217 : (1 S.2R,4aS,5S ,8R,8aR>2-(acetyloxy)-8a-hydroxy-3,8~ 
dimethyl-5-<(1 R)-1 -methyl-2^4-I5^trmuoromethyl)pyrimidin-2-yl]piperazin-1 - 
yl}ethyl)-1 ,2,4a,5,6,7,8,8a-oetahydronaphthalen-1 -yl (2S,3aR,9bR)-6-chloro- 
9b^ydroxy-5-methyl-1.2,3.3a,5,9b-hexahydropyn^^ 

2- carboxylate 

To a solution of 2-{(1S,2R J 4aS,5R,8R,8aR)-2-(acetyloxy)-8a-hydroxy-3,8- 
dimethyl-5-[1 -methyl-2-oxoethyl]-1 ^^.S.ej.B.Sa-octahydronaphthalen-l-yl} 

3- (1 ,1-dimethylethyl) (2S,3aR9bR)-6-chloro-©b-{{l(1 ,1-dimethylethyl 
)oxy]carbonyl}oxy)-5-methyl-1 ,2 ,5,9l>tetrahydropyrrolo[2 ,3- 
c](2,1]ben20xazine-2,3(3aH)-dicarboxylate (Preparation 160, 170 rng, 219 
jimol) and 2-piperazin-1-yl-5-{trifluoromethyl)pyrirnidine TFA salt, (Preparation 
1 98, 68mg, 200 jimol) in dichloromethane (4 ml) was added sodium 
triacetoxyborohydride (93 mg, 440 mmol). The reaction mixture was stirred 
overnight and water added (5 ml). After further shaking, the layers were 
separated and the organic layer evaporated to dryness under a stream of 
nitrogen. The residue was dissolved in ethyl acetate (2 ml) and concentrated 
hydrochloric acid (1 ml) was added. After stirring for 20 min, saturated 
aqueous sodium hydrogen carbonate (20 ml) and ethyl acetate (20ml) wese 
added and the mixture was shaken. The organic layer was separated, dried 
(Na 2 S0 4 ) and evaporated before purification to give the title compound 
(37mg) as a TFA salt. . 

Example 21 8 : (1 S.2R.4aS,5S,8R,8aR)-2-(acetyloxy )-5-((1 R)-2-{4-[(4- j 
chlorophenyl)oxy]piperidin-1-yi}-1 -methylethyl)-8a-hydroxy-3.8-dimethyl- , 
1 ^^a^ejASa-ortahydronaphthalen-l-yl (2S,3aR,9bR)-6-chloro-9b- 
hydroxy-5-methyM f 2,3,3a,5,9b-hexahydropyrrolo[2.3-c][2,1]banzoxazine-2- 

carboxylate 

To a solution of (1S,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-8a-hydroxy-3,B- 
dimethyl-5-[1-methyl-2-oxoethyq-1,2 l 4a f 5 l 6,7,8 l 8a-octahydionaphthalen-1'-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxv-5-methyM ,2,3,3a,5,9b- ; 

10060813: 14-Febr03:: 04 ?53^l 



16 : 45 FAX 01 13 243 0446 



UDL LEEDS 



_> DOC RECEPTION. 



@033 



152 



^ on ^o^nd^htorophenyDo^plpertdinstPre^^naocas 
mg , 0.1 mmol) ^ added dichtommethane (2 m.) and sodrum 

Jaceto^hydnda (35 m 8 . 0.16 mn»t>, toltawed 

0 17mmot). The reaction mirfure was stirred a. room temperate tar 17 h. 

bU» dltuting v*h dichkHomemane (5 ml) end saWed aqueous sodium 

hydrogen cartxmato (3 ml). Tne reacfion mbrtore was shaken VKjorous.y , end 

«. .ayem wen* separated using a hydrophobic Utter cartridge. The M.. 

was concentrated under a slream of nitrogen and purified to 8 lva the trite 

compound (26 mg). 
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Preparation 4: l-(cydopentylcarbonyOpiperazine. 

Cyclopentane carboxylic acid (5.0 g, 44 mmol) was dissolved in chloroform 
(50 ml). Oxalyl chloride (4.6 ml, 52.5 mmol) was added dropwise under 
nitrogen and stirred at room temperature for 30 min. The reaction mixture 
was then heated under reflux for 1 h, before concentrating in vacuo to give 
cyclopentanecarbonyl chloride as a light yellow liquid. 

Piperazlne hexahydrate (8-55 g, 44.0 mmol) was dissolved in absolute 
ethanol (50 ml) and then refluxed for 10 mln. Cyclopentanecarbonyl chloride 
(5.83 g. 44 mmol) was added dropwise at 65°C and the reaction mixture was 
refluxed for 30 min and then stirred at room temperature for 18 h. The 
reaction mixture was cooled, filtered and the filtrate was concentrated in 
vacuo to give -20 ml of solution. The concentrate was cooled and then 
filtered again. Ethanolic hydrogen chloride was added to the mother liquor 
and the reaction mixture was concentrated to give a white solid, which : was 
dissolved in water (15 ml). The solution was baslfled to pH 14 and the 
product was extracted with dichloromethane ( 7 x 50 ml). The extracts were 
dried (Na 2 S0 4 ) and concentrated to give the titte compound as a yellowish 
residue, which was distilled to give the product (1 .28 g, 7.0 mmol, 1 6%) 



Preparation 10 : 4-(8-azablcyclo[3.2,l]oct-3-ylsulfany1)phenvl methyl ether 

To a stirred solution of 2,2,2-trichloroethyl 3-[(4-methoxyphenyl)sulfanyl]-8- 
azabicyclo[3.2.1]octane-8-carboxylate (Preparation 11. 52.7 g, 0.12 molete) in 
tetrahydrofuran under nitrogen was added zinc dust (20 g, ) and potassium 
hydrogenphosphate (1 M, 125 ml). The reaction mixture was stirred for Z h at 
room temperature before adding more zinc dust (30 g) followed by heating on 
a steam bath for 30 min. The reaction mixture was cooled to noom 
temperature and diluted with water (11). Sodium carbonate was added to 
adjust the pH to 10. The reaction mixture was filtered and the fiitrate|was 
separated and then extracted with dichloromethane. The combined organic 
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Hrted (Na,SO„) and concentrated in vacuo to give the juue 

, 1! onla gel (360 g) eiuSng wtth methane. : tfchloromethene 
chromatography » the ^ as en CI whir* 

: 0.88 —a so*bo (10 £ ^ ^ M vBasfurtherpllrifiBd Dysnn1ng 
, crystallised on standing (13 g, 42/o). meson 

in ether and filtering to give a light yellow solid (9 g. 29 «. 

Preparation 11 : 2,2.2-tri^roethyl S-KWhoxypnenylJsutfany^ 
a2abicyclol3.2.1]octane-8-carboxylate : , 

To . eolutlon o, math,, ««-*^^ P - 2 - 1 ^^^^ r 
ether (Prepare**, 12. 43, g. 0,6 moles, in b^ne (400 rnO - J 
nitrogen wee added potassium carbonate (24.3 g) 

. ... a,,™*. (24 5 ml 0 176 moles). The reactants were 
trichtoroethytehloroformate (24.5 ml, u Reeled 
heeted to reflu* for 2 h before eoo.*g. filing and waeh,ng the co acted 
^wHh benzene. The mother llguor was concentrated ,n vacuo to give me 
H product as ah o, ma crede product was stirred £ «*• • 
hexane (5 : 95) to predate the title compound as a whrte so.,d (61.5 9 . 

76%). 

Prep^aBon 12 : Methyl ^[(S-methyl-e-azabioydotS^.lloct-S- 
yl)surfanyl]phenyl ether 

To a solution of methy. a-m^-azabtaydop.i.HoC-S-yl I -J* 
(PreparaSO n 13, 3S g, 0,6 mo,) In tebehydrefuren (300 ml, was addadw* 
LZ to 0°C sodium hydnde (60% dispersion in e», 7 g. 0,7 mo,)^ 
Lpiete eddiaon, 4-methoxybanzene thiol (23.6 g. 0,6 mo.) was added m 
Lhydroto-OOOmi, Tne reason mMure was heated under re«ux ?o^2 
h anT .hen cooled to 30°C and water (250 ml) was added- /me 
LTydmfuran was removed /n vacuo, dichtoremethane was added and the 
^ Zratad. The organ* fcyer was washed w* 
hylxide (1 M solution,, water, and saturatod brine beto re drying (MAO* 
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The organic extracts were concentrated in vacuo to give the title compound 
(43.7 g, 100%). : 

i 

Preparation 13 : Methyl 8-methvlfrazabic vclor3.2.1loct-3-vl sulfate- 

To a solution of 8-methyI-8-azabicyclo[3.2.1]octan-3-ol (299 g. 2.12 moles) in 
dichloromethane (3.5 I) was added triethylamine ( 445 ml. 3.2 moles) ancflthe 
reaction mixture was cooled to -40°C. Methanesulfonyl chloride (293 g, 2.55 
moles) was added dropwise over 90 min and the reaction mixture was /then 
allowed to warm to room temperature. Water (1 I) was added and the organic 
extract was washed with sodium hydroxide (0.5M) water and saturated 
sodium chloride solution. The organic extracts were dried (Na^On) and 
concentrated in vacuo to give a yellow solid (262 g, 56%). The solid was 
recrystallised from hexane to give a first crop of the title compound as light 
yellow crystals (126.5 g. 27%), followed by a second crop (76.1 g, 16%). 

Preparation 16 : 2.5-dimethvl-3-Piperazi n-1-vlDvrazine 
To a solution of 2,5^imethyl-3-[4-(pheny1methyl)piperazin-1-yI]pvraizine 
(Preparation 17, 1.14 g. 4.04 mmol) in methanol (80 ml) was added 
ammonium formate (1.27 g, 20.2 mmol) followed by palladium (10% w/w on 
carbon, 0.17 g) under a nitrogen atmosphere. The reaction mixture was 
heated under reflux, after 2.5 h, more ammonium formate (0.64 g, 10.1 mmol) 
and palladium (0.06 g) were added. The reaction mixture was filtered through 
Celite® washed with methanol and concentrated in vacuo. The crude product 
was purified by flash chromatography using silica gel eluting with methanol : 
dichloromethane (8 : 92 and then 10 : 90) and then methanol : 
dichloromethane : 0.88 ammonia solution (10 : 90 : 1). The title compound 
was obtained as a white solid (0.35 g, 45%). ! 



Preparation 17 : 2.5-dimethvl-3-r4-(phenvlmeth vnDiDeraxin-1-vnPVrazine 

i 
i 

l 

! 

i 
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HtDjJM-MwM (10 9. ™ mmoO and N-be^era*. {3.7 
ml 21.0 mmol) were mixed under nrtrogen end heated to 125°C tor 1$ h. 
Saturated aqueous sodium hydrogen carbonate was added and the product 
was extracted wfth chloroform. The combtned cranio extracta were dWed 
(Na 2 SO«) and concenbated In vacuo to give a yellow oil. The crude product 
was puntied by flash chromatography using silica gel eluting v* methajo. : 
chloroform (2.5 : 97.5) to give the pure product as a yellow oil (1 .14 g. 58/.). 



B BBfl Btta 1« ■ 2 -mrf l. Yl^-"l"erazln-1-YlqMlP9Xa»"« 
To a solution of 2-methyl-3Wphenylmethyl)piperazin-1.yriquinoxalu 1 e 
(Prepare**, 19. 1.68 g. 5.28 mmol) In methane. (106 ml) was added 
ammonium formate (1.66 g. 26.4 mmol) followed by palladium (10% w/w on 
carbon, 0.25 g) under a nlbogen atmosphere. After 12.5 h, more ammonrum 
formate (0.83 fl. 13.2 mmol) end palladium (0.12 g) were added. The reason 
mixture was Wtorad through CeSte" and evaporated to a yellow ol The 
crude product was purified by flesh chromatography using silica gel elubng 
with methane. : dichbromethane (5 : 95 and then 10 : 00). The bile 
compound was obtained as a pale yellow oil which crystallised upon stands 
(0.46 g. 38%). '•; 

p rr .^v,n 1 0 . 2— -V ^- ^^.^n.e 1 hvl) P lnnnTlrf1-YlH l Uln9xa»ne 

2^h.oro-3-methyl q u,noxallne (1.0 g. 5.6 mmol) and M^enzyipiparazrne (2.9 
m.. 16.8 mmol) were mixed end heated to 12S-C for 18 h. Satorated aqueous 
sodium hydrogen carbonate was added and the product was extracted **h 
chloroform. The combined organto extracts were dried (Na^O.) .and 
concentrated <n vacuo to give a darK red oil. The crude product was *u, ed 
by flash chromatography using a»ca gel elding with rnethano, : 
cichloromethane (1 5 : 85) to give the pure product as a red oil which solved 
upon standing (1 .63 g. 94%). i 
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Preparation 15 : 3-chloro-2-pyridinyl 3-plperidinyl ether hydrochloride salt 
To a stirred solution of racemic 3-hydroxypiperidine (1.12 g. 11.1 mmol) in 
tetrahydrofuran (20 ml) under nitrogen was added sodium hydride (^0% 
dispersion In oil, 0.44 g, 11.1 mmol). The reaction mixture was stirred for 45 
min before adding 2,3-chloropyridine (1.64 g. 11.1 mmol) and heating under 
reflux for 48 h. The reaction mixture was cooled to room temperature and 
quenched with water (5 ml) and extracted with ethyl acetate. The organic 
extracts were then washed with water, saturated aqueous ammonium chldride 
and brine before back washing with chloroform. The combined organic 
extracts were dried (MgS0 4 ) and concentrated In vacuo to give a cnude 
orange oil (2.5 g). The crude product was chromatographed eluting with 
chloroform : methanol (15 : 1 to 8 : 1) to give a pale yellow oil (2.3 g)i A 
solution of hydrogen chloride (4M in dloxane. 5ml) was added to the pure 
product to give the hydrochloride salt upon concentration as a sticky yellow 
solid (2.27 g, 82%). i 

Preparation 21 : (+)-3 I 11-diazatricyclo[7.3.1.0 2 ' T ]trideca-2,4,6-triene 
hydrochloride salt 

Racemic 1 ,1-dimethylethyl 3,1 1 -diazatricyclo[7.3.l ^trideca^Ae-triene'-l 1- 
carboxyiate (Preparation 22, 0.47 g) was subjected to chiral preparative HPLC 
using a 5 cm x 25 cm Chiracei AD column, eluting with heptane : isoprppyl 
alcohol (95 :5) at a flow rate of 120 ml/min over 20 min. The enantiomers 
were detected at 250 nm and were shown to have chiral purity of >98% 
enantiomeric excess, the first enanttomer to be eluted was designated 
enantiomer 1 and the second was designated enantiomer 2. 

i 
i 

Enantiomer 2 of 1 ,1-dimethylethyl S.ll-diazatricycloiT.S.I.^trideca^.S- 
triene-11-carboxylate was dissolved in ethyl acetate (5 ml) and treated with 
hydrochloric acid (3M, 2 ml) and then wanned to reflux for 1 8 h. The reaction 
mixture was cooled and filtered and the white precipitate was washed (with 
ethyl acetate and hexane. The hydrochloride salt of enantiomer 2 jwas 
obtained as a white powder 0.1 2 g. 82%). ! 
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Preparation 22 : 1,1-dimethvlethyl a.ll-diazatricyclolT.a.l.^rideca-aAe- 
triene-11-carboxylate 

A solution of ll^ph e nylmethyl)^,11^iazatricyclo[7.3.1.0 2 ' 7 ]trideoa-2 ? 4.6- 
triene (Preparation 23, 0.74 g. 2.81 mmol), ammonium formate (6.0 gj 95 
mmol) and palladium hydroxide (10 wt % on carbon. 0.21 g) in methanol. (30 
ml) under nitrogen was heated under reflux for 1 h. The reaction mixture was 
filtered through a pad of Celite® and the pad was washed with hot methanol. 
The combined organic layers were concentrated in vacuo, dichlorometHane 
(100 ml) was added and the mixture was filtered and then concentrated to an 
oil The oil was dissolved in cichloromethane and di-tert-butyl dicarbopate 
(0 65 g, 3.09 mmol) was added. The reaction mixture was concentrate^ in 
vacuo and purified by flash chromatography eluting with ethyl acetate to give 
the title compound (0.23 g, 30%) and also 3.11-diazatricvdot7.3.1.0*>1deca- 
2.4.6-triene-1 1-carbaldehyde (0.36 g, 64%). 

To 3 11^iazatricyclor7.3.1.()^ (0 3S 9 ' 

64%) was added sodium hydroxide (0.80 g, 20 mmol) in dioxane (7 ml) and 
water (3 ml) and the reaction mixture was heated under reflux for 9 h. More 
sodium hydroxide (0.40 g, 10 mmol) was added and the reaction mixture was 
refluxed for a further 9 h. The reaction mixture was cooled, diluted with 
saturated sodium hydrogen carbonate solution and extracted with 
dichloromethane. The organic extracts were dried and filtered and then di- 
tert-butyl dicarbonate (0.39 g, 1.83 mmol) was added and the reaction m,xture 
was stirred for 2 h. The reaction mixture was washed wtth brine, dned 
(Na 2 SO<) and concentrated to give an oil which was purified by flash 
chromatography eluting with ethyl acetate to give the title product (0.24 g)L 

I 

Thus the title compound was obtained (0.47 g. 61%) by combination of the 
two components described. 
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Preparation 23 : IHPhenylmethyl^S.II-diazatricycloty.a.l.O^ltrideca^.^e^ 

triene ! 
To a solution of S-azatricycloF^.I.O^ldodeca^Ae^rlene-IO.II^iol 

(Preparation 24, 1.16 g, 6.07 mmol) in ethanol (40 ml) was added sodium 
periodate (1.35 g. 6.07 mmol) in water (20 ml) to produce a yellow slurry. 
After 15 min, water and ethyl acetate were added and the layers were 
separated, the aqueous layer was washed with ethyl acetate (4 x 50 ml) land 
then dichloromethane. The combined organic extracts were dried (Na 2 SO<i) to 
give an orange oil. The oil was diluted with dichloroethane (50 |ml), 
benzylamlne (0.65 g, 6.07 mmol) was added followed by sodium 
triacetoxyborohydride (4.12 g. 19.4 mmol). After 7 h, saturated sodium 
hydrogen carbonate solution (75 ml) and ethyl acetate (75 ml) were added 
and the reaction mixture was stirred for 20 min. The layers were separated 
and the aqueous layer was extracted with ethyl acetate (2 x 50 ml). The 
combined organic extracts were washed with water and brine, and then dried 
(Na z S0 4 ) and concentrated in vacuo to give the crude product. Purificatioh by 
flash chromatography produced the title compound as a light yellow oil (0.80 
g, 50%). , 



Preparation 24 : 3-azatricyclo [7.2.1 .0 2 7 ]dodeca-2,4,6-triene-1 0,1 1-diol 

! 

A mixture of a-azatricyclorT^.I.O^dodeca-^^e.lO-tetraene (Preparation 25. 
0.96 g, 6.11 mmol). trimethylamine A/-oxide dihydrate (0.75 g. 6.73 mmol)iand 
osmium tetroxide (2.5 wt % solution in 2-methyl-2-propanol. 2 !Q In 
dichlorometnane (15 ml) were stirred for 18 h. A further portion of osmjum 
tetroxide (2.5 wt % solution in 2-methyl-2-propanol. ca. 1 I) was added 'and 
the reaction mixture was stirred for a further 18 h. The reaction mixture was 
subjected to chromatography eluting with hexane and then ethyl acetate to 
give the title compound as a solid (1 .16 g. 100%). 
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P^araUon^ :3-a Z atncydol7.2. 1 .0"]dode Ca -2,4,6.10.te« a 8ne j 

To a sorufion of Wcyc.op^-^l-vlmelhy.H^myd-P^^-V 
W^rornett^tfona,. (Preparation 26, 3.1 9. 10.1 mmol, rn 

18 8 loO and palladium («) ac*tate(0.072 g. 0.32 mmot). The readU«n 
o^ure was warmed to 100°C and sfirred for 18 h. £ 
added and me cotton rrfxture ~. warmed to 110°C tor a further 6 It The 
„!» mtxture was oooled and poured M> secreted brine solemn (50 A W 
ml ). end .he product wee exacted wMl ethyl acetate (4 x 30 ml). The 
coined organic exbacte were washed w*h water (2 
tvydrogen carbonate solution end brine Wore drying • (Na.SO,) and 
concentring in «cuo. The crude oil wee purified by fiash chrome o^phy 
eiueng with ethyl acetate : hexene (15 : 85) to gWe a colourless or. (1.07 g. 
77%). 

Prepared 28 = 

trifluoromethanesulfonate 

To a solution of 3.(cyc.o P en..3- e n-1.yln l e t hy,)pyrld. n .2(1 H X.ne (Preperallon 
27 , g g. 10.8 mmol) In dichloremethane (50 ml) stirred at 0"C wee added 
Wuoren^nesuKontc anhydride (2.38 ml. 14.1 mmol) and .hen 2.8*«,d,ne 
(2 2 ml 19 rnmol). The reacflon mixture wee allowed to warm to loom 
Iperature and fen sfirred for 1 h. The reeCxrn mixture was diluted 
dlchloromethane and -shed with water (2 flmes). then saturated aqueous 
sodium hydrogen carbon** solution and then brine. The crude predud was 
punned by flash chromatography elutlng with e*yl acetate : hexane (10 . 90) 
to give the product as a colourless liquid (3.1 g. 93%). : 

Preparation 27 : M<^Pam-3^1-ylmemyl)pyridlrv2(1HH>ne : 
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To a cloudy dispersion containing 3-(cydopent-3-en-ylmethyi)-2- 
(methyloxy)pyridine (Preparation 28, 2.1 g, 11.1 mmol) and sodium lodidej(4.1 
g, 27.8 mmol) in anhydrous acetonitrile (25 ml) was added 
chlorotrimethylsilane (3.0 g. 27.8 mmol). A white precipitate formed which 
was stirred for 30 min at room temperature and then for 1 h at 70°C. The 
reaction mixture was cooled to room temperature and water was adjded, 
followed by ethyl acetate (200 ml), the organic layer was washed with water (4 
x) and then with sodium hydrogen carbonate solution and brine before drying 
(Na^SO*) to give the title compound as a yellow solid (1 .93 g, 100%). 

i 
i 

Preparation 28 : 3-(Cyclopent-3-en-ylmethyl)-2-(methyloxy)pyridine 

i 

Cyclopent-3-en-yl[2-(methyloxy)pyridin-3-yl]methanone (Preparation 29, 10 g, 
49.3 mmol), potassium hydroxide (85%, 16.8 g, 0.3 mol), and hydrazine (£.33 
g, 198 mmol) in ethylene glycol (100 ml) were heated to 180 C C and stirred for 
18 h. Water was added and the product was extracted with hexane : ethyl 
acetate (50 : 50). The combined organic extracts were washed with brine: and 
concentrated in vacuo. The crude oil was purified by flash chromatography 
elating with ethyl acetate : hexane (10 : 90) to give a colourless oil (4.7|5 g, 
51%). 

i 

Preparation 29 : Cyclopent-3-en-yl[2-(methyloxy)pyridin-3-yl]methanorie 

l 

To 2-bromo-1 ,3,5-trimethylbenzene (16.9 g, 85 mmol) in tetrahydrofuran (340 
ml) under a nitrogen atmosphere was added at -78°C over 30 min tert-butyl 
lithium (1.7 M solution. 100 ml, 170 mmol). A yellow precipitate formed'and 
was stirred for 1 h at -78°C. 2-(methyioxy)pyridine (8.45 g, 77.3 mmcjl) in 
tetrahydrofuran (10 ml) was added and the reaction mixture was warmejd to 
0°C for 1 h and then to room temperature for 1 h. The reaction mixture Was 
cooled to -70°C and W-metoyl-AHrnethytoxy)cydopent-3-ene-1^rboxamide 
(Preparation 30, 12.4 g, 80 mmol) was added in tetrahydrofuran (20 ml)] the 

i 
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«*n mi,dure was .Bowed to gradually «" to «- '""^JT J! 
T Salted aqueous sodium hydrogen 1250 ^'.T 

1 „lTls sflrreo for 20 ml, me product was exfractod w»h die*y. ether 

; , « - oombtned organ* — — — <* 
1 „ then dried (Na 2 S0 4 > end concentrated to give e yellow orl (2$g) . 
r;^Tw«X by chromatography ueln B * ^. 
I X — : hexane (10 : * end fhen 20 : SO, The flte compounds 
obtained as a colourless on (12-19 0, 75%). 

P„ para «o n 30 = N-rnethyW^xy^pert^e-l^rboxan-ld. 

To a solution of cyctopent^ne-Vcarboxylic add (8O.0 8. 0£ mo,) * 
Lhtoromethane (300 ml) was added 1 ,lW«*fl« * 0 ™ 

N ,0*efhylhydr^am,ne ^ > ^ ^ (300 ml) 

irSTJTZl. e (100 ml, The orgs* -r 

through cotton woo,, diytng *~~^J£ZZj~ 
purified by flash chromatography using shea gel elutmg wm 
to give the title compound (1 1 6.78 g, 85%). 

Prepay 31 : ,-H.1^ricydo I 6.3.1.^od.ce-2, 4 ,«riene 
hydrochloride salt 

Racereic 1Mjrt ^lM«^'« 1 *^ 
^ rron 32 1 9 g) was subiected to ohi ra l preparattve HPLC using a 5 cm 
(Preparation 32, 1 .9 g) was suuj . 5) 
x 25 cm Chiracel AD column, eluting with heptane . tsop py 
r. a flow rate of 120 m„mln over 30 mln. The enantfomers were defaced* 
JfZ Z were shown to have chiral purify of ,98% enanttomene excess, 
ZZZZL rfobe.utedwaades.natedenanflomerlaod.ese^ 
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was designated enantiomer 2. The eluante were concentrated to igive 
enantlomer 1 (0,9 g) and enantiomer 2 (0.75 g). J 

Enantiomer 2 of 10-(phenylmethylH. 1 ^dia^ 

triene (0.75 g) was dissolved in methanol (35 ml) and ammonium formate (4 
g) was added followed by palladium hydroxide (10% wt on carbon, 0.2p g). 
The reaction mixture was heated under reflux for 2 h f cooled and filtered 
through a pad of Celite®, rinsing with methanol, the combined organic 
solutions were concentrated in vacuo. Dichloromethane was added and the 
resultant slurry was filtered and concentrated to give an oil (0.70 g). Trie oil 
was dissolved In methanol and hydrochloric acid (3 M, 6 ml) was added. The 
mixture was concentrated in vacuo to give a solid which was recrystallised by 
dissolving in methanol (20 ml) and adding diethyl ether until the reaction 
mixture went cloudy. The reaction mixture was stirred for 72 h before the 
solid was removed by filtration and washed with diethyl ether to give the pure 
hydrochloride salt of the title compound as a white solid (0,34 g). \ 

Preparation 32 : lO-fphenylmethylH-.IOHdiazatricyctote.a.l.C^^dodBca- 
2,4,6-triene 

l 
I 

To a solution of 3-(phenylmethyl)-3-azablcyclo[3.2.1]octane-6,7-dicarbaldehye 
bis (CMriethyloxime) (Preparation 33, 5.0 g r 15.2 mmol) in dichloroethane 
(150 ml) was added trifluoroacetic acid (17 ml) and the reaction mixture was 
stirred under nitrogen at room temperature for 20 min. The reaction mixture 
was heated under reflux for 2 h and then concentrated to give a brown oil. 
Ethyl acetate (100 ml) was added and the solution was treated with saturated 
sodium carbonate solution (70 ml) the layers were separated and the organic 
layer was washed with brine and dried (Na 2 S0 4 ) and concentrated to glv^ an 
oil (4.0 g). The crude oil was purified by flash chromatography using silica gel 
eluting with ethyl acetate to give the title compound as an orange oil (1.9j3 g, 
51%). i. 

I 
I 
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Preparation 33 : 3-(phenylmethyl)-3-azablcyclol3.2.1]octan^6 5 7- 

dicarbaldehye bis (O-methyloxime) '• 
To a solution of 9-(phenylmeth V rl)-9-a Z atrioyclo[5.3.1.0 2 - 6 ]undecane.3,4 : diol 

(Preparation 34, 6.0 g, 21.9 mmol) in dioxane (100 ml) was added sodium 
periodate (5.0 g, 23.3 mmol) In water (50 ml). A thick slurry formed, water (50 
ml) was added and the reaction mixture was stirred under nitrogen. Upon 
completion, the reaction mixture was diluted with water (150 ml) and satu^ted 
sodium carbonate (50 ml) and the product was extracted with ethyl acetate (2 
x 150 ml). The combined organic extracts were washed with water, and then 
brine before drying (Na 2 SO.) and concentrating to give an orange oil (6.14 g). 
To the crude oil was added methanol (75 ml) and water (75 ml), followed by 
rnethoxylamine hydrochloride (7.34 g, 87.9 mmol) and sodium acetate (12.62 
g, 153.8 mmol). The reaction mixture was shaken and then warmed on a 
steam bath for ca 1 5 min to give a clear solution, and was then stirred at rpom 
temperature for 18 h. Ethyl acetate (100 ml) and sodium carbonate soUirtion 
(100 ml) were added and the layers were separated. The aqueous layer was 
extracted with ethyl acetate (3 x 50 ml) and the combined organic extracts 
were washed with brine and dried (Na 2 S0 4 ) and concentrated to give the'title 
compound as an oil (5.0 g, 69%). 



Preparation 34 : g^Phenylmethyl^azatricyclotS.S.I ^^undecane-S^iol 

A solution of 9Kphenylmethyl>-9-azatricyclo[5.3.1.0 2 - 6 ]undec-3iene 
(Preparation 35. 6.7 g, 28.0 mmol). N-methylmorpholine N-oxide (3.45 g, 
29 45 mmol) and osmium tetroxide (2.5 wt % in 2-methyl-2-propanol, 2 .1) in 
acetone (50 ml) was stirred for 18 h. Florisil and aqueous sodium 
hydrogensulfite (4 ml) were added and the reaction mixture was stirred for 30 
min and filtered. Methanol (60 ml) was added and the reaction mixture Was 
concentrated to give an oil which was purified by flash chromatography eluking 
with ethyl acetate : hexane (50:50) to give an oil (6.2 g. 80%) which 
crystallises upon standing. ) 
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Preparation 35 : 9-(pheny]methyl)-9-azatr1cyclo[5.3.1 .0 2,e ]undec-3-ene J 

To a stirred solution of tricyclo[5.2.1.0 2€ lclec-3-ene-8 r 9-dtol (Preparation 36, 
6.24 g, 37.6 mmol) in dioxane (100 ml) was added sodium periodate (8.04 g, 
37.6 mmol) in water (80 ml) and the reaction mixture was stirred vigorously for 
45 min. The reaction mixture was extracted with ethyl acetate (4 x 100 ml) 
and the combined extracts were washed with brine, dried (Na 2 S04)iand 
concentrated in vacuo. The crude oil (6.1 g, 37.1 mmol) was diluted 'with 
dichloroethane (400 ml) and benzylamine (3.98 g, 37.1 mmol) was added. 
After 3 min, sodium triacetoxyborohydride (25.23 g, 119 mmol) was added 
and the reaction mixture was stirred at room temperature for 18 h. Saturated 
sodium carbonate solution (200 ml) was added, and after 30 min, the layers 
were separated and the aqueous layer was washed with dichIoromethanej(3 x 
50 ml). The combined organic extracts were washed with brine, filtered and 
concentrated. The crude yellow oil was purified by flash chromatography 
©luting with ethyl acetate : dichloromethane (10 : 90) to give the j title 
compound as a colourless oil (6.7 g, 75 %) 



Preparation 36 ; Tricyclo[5.2.1 .O^dec-S-ene-S.Q-diol 

i 

A slurry of Wcyclol^.l.O^deca-a.B-diene (26.5 g, 0.2 mol), trimethylamlne 
N-oxide dihydrate (22.3 g, 0.2 moO and osmium tetroxide (2.5 wt % solution in 
2-methyl-2-propanol, 2 I) in dichloromethane (200 ml) was stirred for 18 h. A 

j 

further portion of osmium tetroxide (2.5 wt % solution in 2-methyl-2-propanol, 
ca. 2 I) was added, water (25 ml) and acetone (50 ml) was added andj the 
reaction mixture was stirred for a further 72 h. Pyridine (0.5 ml) and 
tetrabutylammonium acetate (0.5 g) were added. Florisll (10 g) and aquejous 
sodium hydnogensulfite solution was added and the reaction mixture was 
stirred for 20 min. The reaction mixture was filtered and the product was 
extracted with dichloromethane (3 times). The combined organic extracts 

were washed with water, brine and then concentrated to give an oil. Irhe 

! 

j 
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crude oil was purified by flash chromatography eluting with ethyl acetjate : 
hexane (10 : 90) and then ethyl acetate, to give a waxy solid (6.5 g, 19%)! 

PaBa atign 30 : ? ^i^«vi-3-mrthvlpiper?dine hydrochloride salt 
To e solution of 3-methyl-3-phenylpiperidlne (500 mg. 2.85 mmol) in methanol 
(8 ml) was added concentrated hydrochloric acid (1 ml) and platinum; (IV) 
oxide (500 mg). The reaction mixture was hydrogenated at 50 psi for 3 h 
before filtering through Celite® and concentrating. The crude residue iwas 
dissolved in dichloromethane and washed with sodium carbonate and 
concentrated to give a crude semi solid. The crude product was dissolved .n 
diethyl ether (15 ml) and methanol (5 ml) and hydrogen chloride (1M in diethyl 
ether, 30 ml) was added to afford a white solid which was filtered to give the 

i 

pure product (0.41 g, 66%). i 

Pre paration 40 ; 3.m e thvU3^2.nvridin Y l)piperidine I 

To a dried flask under nitrogen was added borane tetrahydrofuran complex (1 
M solution, 8.70 ml, 8.79 mmol). and tetrahydrofuran (10 ml). The solution 
^ 5 cooled to 0°C and a solution of 5-methyl^2.pyridinyl>-2-piperid.one 
(Preparation 41. 1 g. 5.26 mmol) in tetrahydrofuran (20 ml) was added. .The 
reactants were wanned to room temperature and then heated at reflux for 6 h. 
Further borane tetrahydrofuran complex (1M solution, 8.79 ml. 8.79 mmol) 
was added and the reaction mixture was heated at reflux for 18 h. Thin layer 
chromatography still showed starting material was present so further borane 
tetrahydrofuran complex (1M solution, 8.79 ml. 8.79 mmol) was added jand 
the reaction mixture was heated under reflux for 18 h. Upon completion 
hydrochloric acid (6M) was added to the reaction mixture and the mixture tos 
stirred for 30 min. The reaction mixture was partially concentrated before 
adjusting to pH 11 with solid sodium hydroxide. The organic extracts vjere 
extracted with dichloromethane (5 x 20 ml) and dried (Na 2 S0 4 ) to give a crude 
oil (0 45 g). The oil was purified by flash chromatography eluting wrth 
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dichloromethane : methanol : 0.88 ammonia solution (84 : 4 : 2) to give the 
title compound a$ an oil (0.20 g, 22%). 

i 

Preparation 41 : 5-methvl-5-f2-PVHdinvn-2-piperidone j 

i 
i 

To methyl 4-cyano-4-(2-pyridinyl)pentanoate (Preparation 42, 2.5 g, |11.4 
mmol) In ethanol (30 ml) was added Raney nickel (3 g) and the reaction 
mixture was hydrogenated for 78 h. The reaction mixture was filtered through 
Celrte® washing with ethanol (3.20 ml). The combined organic extracts were 
concentrated fn vacuo to give the crude desired product (2.2 g) which : was 
purified by flash chromatography eluting with dichloromethane : methanol (96 
: 7) to give the pure product as an oil (1.1 g, 51%). 

Preparation 42 : Methyl 4-cyano-4-(2-pyridinyl)pentanoate ! 
To a dried flask under nitrogen was added 2-(2-pyridinyl>propanenhrile 
(Preparation 43, 6.26 g f 47.4 mmol), t-butanol (30 ml), Triton B (6.66 g, 39.8 
mmol) and methyl acrylate (6.12 g, 71.1 mmol). The reaction mixture twas 
heated at reflux for 2.5 h. The solid was removed and the filtrate 
concentrated in vacuo to give a yellow oil. Water (30 ml) was added and the 
product was extracted with diethyl ether. The organic extracts were dried 
(Na 2 S0 4 ) and concentrated in vacuo to give a light yellow oil (4.32 g, 42%). 



Preparation 43 : 2-(2-pyridinyl)-propanenitrile ; 
To a dried flask under nitrogen was added dimethyl sulphoxide (100 mi) iand 
tosmic (20.95 g, 107.3 mmol). The reaction mixture was cooled to 0°C before 
potassium t-butoxide (33.35 g, 297.1 mmol) was added. After 5 qnin, 
methanol (3.7 ml) was added followed by 1-(2-pyridlnyl)ethanone (10 g, 32.5 
mmol) and the reaction mixture was stirred at room temperature for 1 8 h. jThe 
reaction mixture was poured in brine : hexane : ethyl acetate (50 : 25 : 25). 
The organic extracts were dried (Na^SCXi) and concentrated in vacuo to yield 

i 

I 
i 
I 
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a crude oil. The oil was purified by flash chromatography eluting with iethyl 
acetate : hexane (3 : 7) to give the title compound as a brown solid (8.26 g. 
76%). 



p rfr .._ k, r. a p. ■ ^m^manainwmexny.^imgi^ir »r™ine hydrochloride 



salt 



tert-Butyl 4-[{2-pyridinylsulfanyl)methyri-1-piperidinecarboxylate (Preparation 
47 0 90 g, 2.9 mmol) in hydrogen chloride (4 M solution in dloxane, 7.5 ml) 
was stirred under nitrogen at room temperature. After 20 min a white solid 
precipitated out of solution. Diethyl ether was added and the reaction mixture 
was filtered and the solid washed with diethyl ether. The title compounds 
obtained as a solid (0.7D g, 98%). 



Preparation 47 : fert-butyl 4-[(2-pyridinylSUrfanyl)methyl]-1- 
piperidinecarboxylate 

To a stirred solution of fert-butyl 4-(hydroxymethyl)-i-piperidinecarboxylate 
(Preparation 48. 1 .0 g, 5 mmol) in benzene (40 ml) under nitrogen was added 
triphenyl phosphine (1.44 g, 5.5 mmol). Diethyl azodicarboxylate (0.86 ml. 5.5 
mmol) in benzene (4 ml) was added dropwise and the reaction mixture was 
stirred for 5 mln. 2-mercapto pyridine (0.61 g. 5.5 mmol) was added and the 
reaction mixture was stirred at room temperature for 2 h. The reaction mixture 
was washed with sodium hydroxide (1M). water, and saturated brine. The 
organic extracts were dried (Na 2 S0 4 ) and concentrated to an oil which was 
purified by flash chromatography on silica gel eluting with dichloromethape : 
ethyl acetate (9:1)- The title compound was obtained as an oil (0.7 g. 58%). 



^ P^n 48 : f-^.,tvl 44hvdrov>fmethvl)-1- P ipeririinecart>oxYlate 



l 

j 
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To a stirred solution of 1-ferf-butyl 4-ethyl 1,4-piperidinedicarbowylate 
(Preparation 49, 12.8 g, 0.05 mol) in benzene (300 ml) under nitrogen! was 
added slowly diisobutyl aluminium hydride (1 M solution, 100 ml, 0.1 inol). 
The reaction mixture was stirred at room temperature for 3 h before 
quenching by the addition of water (100 ml) followed by addition of 
hydrochloric acid (1 M) to adjust to pH 4. The organic layer was separated 
and the aqueous layer extracted with ethyl acetate. The combined organic 
extracts were dried (Na^O*) and concentrated to give an oil. The crude oil 
was purified by flash chromatography ori silica gel eluting with ethyl acetate : 
dichloromethane (6:4) to give the title compound as an oiJ (5.0 g, 46%). 

Preparation 49 : 1-fert-butvl 4-ethvl 1.4-piperidinedicarboxvlats 1 

To a solution of ethyl 4-piperidinecarboxylate (15 r 4 ml, 0.1 mol) In 
dichloromethane (100 ml) stirred under nitrogen and cooled to 0°C was added 
di-ferf-butyl dicarbonate (21.5 g, 0_1 mol). The reaction mixture was stinred at 
room temperature for 18 h before washing with water and then saturated 
brine. The organic extracts were dried (NaaSO*) and concentrated in vacuo to 
give the title compound as an oil (25 g, 97%). 

Preparation 50 : 2-r(3-piperidinvlmethvnsulfanvMpvridine hydrochloride 

salt : 

! 
I 

fert-Butyi 3-[(2-pyridinyteulfanyl)methyl]-1 -piperidinecarboxylate (Preparation 
51, 1.0 g, 3.2 mmol) in hydrogen chloride (4 M solution in dloxane, 8.1 ml) 
was stirred under nitrogen at room temperature. After 25 min a white solid 

precipitated out of solution. Diethyl ether was added and the reaction mixture 

i 

was filtered and the solid washed with diethyl ether. The title compound |/vas 
obtained as a solid (0.81 g, 100%). 
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Preparation 51 : tert-butyl W-pyridinylsulfanyDmathyfl-l- 
piperidinecarboxylate 

To a stirred solution of tort-butyl SKhydroxymathyO-l-plperldlneoarbowlate 
(Preparation 62. 1 .0 g, 5 mmol) in benzene (40 ml) undar nitrogen was added 
ttiphenyl phosphine (1.44 g. 5.5 mmol). Diethyl azodicarboxylate (0.86 ml. 5.5 
mmol) in benzene (4 ml) was added dropwise and the reaction mixture was 
stirred for 5 min. 2-mereapto pyridine (0.61 g. S.S mmol) was added and the 
reaotlon mixture was stirred at ream temperature for 2 h. The reaouon mixture 
was washed with sodium hydroxide <1M). water, and saturated brine. The 
organio extracts were dried (rteSO.) and conoentrated to an oil whloh was 
purified by flash ohromatogrephy on silica gel eluting wim dichloromemaoe : 
ethyl acetate (9 : 1). The We compound was obtained as an oil (1 .0 g. 65%). 

i 

r ,, u ■■ > - - frr* -V ^-^ YHrnwrnethvn.l-lUpprtdlnecarboxYlate 

To a stirred solution of 3-p.peridlnylmethanol (5.06 g, 44 mmoO in 
dichioromethane (100 ml) under nitrogen was added di-tert-buty. dicarbonate 
(9,6 g, 44 mmol) and the reaction mixture was stirred at room temperature for 
18 h The reaction mixture was washed with water and then saturated bnne. 
The organic extracts were dried (NaaSO.) and concentrated in vacuo to g,ve 
the title compound as an oil (9.0 g, 95%) 

i 

PregaisflonSg • N tr^SStttmsl hvl-7-ninprirHnenarboxamide 
To ethyl 2-piperidlncarboxylate (18.3 g, 0.12 mol) was added ij.,0- 
dimethylhydroxylamine hydrochloride (34.1 g, 0.35 mol) in dichioromethane 
(200 ml) followed by dropwise addition of triethylaluminium (1M so.ut.op in 
hexane. 350 ml, 0.35 mol). The reaction mbcture was stirred for 3 h before 
quenching with tartaric acid (1 M solution, 25 ml) with cooling to maintain a 
temperature of ~20°C. The reaction mixture was stirred for 18 h and <hen 
filtered through Celite*. the filtrate was concentrated in vacuo to give a vyhrte 
solid (6 2 g). The Cellte® plug was stirred with methanol, filtered andlthe 
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filtrate evaporated to dryness to give more solid (20 g). The solids jwe 
combined and purified by flash chromatography on silica gel elating! with 
dichloromethane and then dichloromethane : methanol (95 : 5) to give the 
pure product (15.8 g, 79%). i 



Preparation 67 : 1-(3-chioro-4-methylphenyl)prperazine 

To a mixture of 3-chlort>4-methylaniiine (105.5 g, 0.745 mol) and 
diethanolamine (78.1 g, 0.745 mol) was added slowly with stirring and cooling 
concentrated hydrochloric acid (c.a. 100 ml) to adjust the reaction mixture to 
pH 7. The reaction mixture was heated to remove water (66 ml), after 
standing for 18 h the mixture was heated to 240°C for 6 h. Sodium hydroxide 
(5N, solution, 236 ml) was added and the product was extracted 'with 
chloroform (4 x 100 ml). The combined organic extracts were concentrated to 
give a red oil which was purified by distillation to give the title compqund 
(107.0 g. 68%) 



Preparation 87 : Piperidin-4-vl butvlcarbamate 

1-(Phenylmethyl)piperidin-4-yl butylcarbamate (Preparation 109, 13.0 g) in 
ethanol (100 ml) containing palladium (5% on carbon) was hydrogenatejJ at 
60 psi to give the title compound as a green oil that solidified upon standing. 



Preparation 89 : 2-methyl-4-piperidin-1-yl-5,6 f 7,8-tetrahydropyridoE3 f 4- 
d]pyrimidine J 

I 

A solution of 2-methyI-7-(phenylmethyl)-4-plperidin-1-yl-5 f 6 f 7,8- 
tetrahydropyrido[3 5 4-d]pyrimidine (Preparation 88, 12 g) in ethanol (200 ml) 
was adjusted to pH 2 with concentrated hydrochloric acid, palladium (5 Q A on 
carbon) was added and the reaction mixture was hydrogenated at 60 psi. The 
reaction mixture was filtered, and the filtrate concentrated in vacuo. 



i 
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Chloroform and sodium hydroxide (2 M solution) were added and the organic 
extracts were dried, and concentrated in vacuo. The crude residue 1 was 
dissolved in petroleum ether (30-40) and cooled in ice. the title compound! was 
collected as a solid. ! 



Preparation 88 : 2^methyl-7-(phenylmethyl>-4-piperidin-1 ^1-5,8,7,8- 
tetrahydropyrido[3 f 4-d]pyrimidine 

i 

2-methyl-7-(phenylmethyl)-5 5 6 ? 7 ? 8-tetrahydro 

one (Preparation 85, 19 g) and phosphorous oxychloride (150 ml) was heated 
for 1 .5 h. The reaction mixture was concentrated and poured onto ice. 
Sodium carbonate was added to adjust pH to 10, and the product ; was 
extracted with chloroform. The organic extracts were concentrated and then 
purified by passing through a thick pad of florisil (5 cm diameter) the product 
was eluted with chloroform. Evaporation gave a dark red oil which jwas 
dissolved in ethanol (100 ml) and piperidine (25 ml) was added. After 7|2 h, 
the reaction mixture was concentrated in vacuo then dissolved in chloroform 
and basifled wrth sodium hydroxide (2 M solution). The reaction mixture was 
dried and concentrated before purifying by flash chromatography on florisil 
eluting the product with petroleum ether (30-40) to give the title compound 
(12.5 g) 

Preparation 85 : 2-Methyl-7-(phenylmethyl>-5,6 1 7,8-tetrahydropyridoi3 l 4- 
c/]pyrinriidln-4(4aH)-one 

Sodium metal (4.4 g, 0.19 mol) was dissolved in ethanol (300 ml) land 

i 

acetamidine hydrochloride (9.3 g, 0,1 mol) was added. After 30 rnin, 
commercially available ethyl 3oxo-1-(phenylmethyl)-piperidine-4-carbox>llate 
hydrochloride (25 g 3 0.084 mol) was added and the reaction mixture was 
refluxed for 18 h. The reaction mixture was filtered and the concentrated in 
vacuo to give the title compound (20 g). i 

i 

i 

I 
i 
I 
i 

i 

i 
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Preparation 93 : 1-(1.3-thtazol-2»ylcarbonvnDiperazine 

i 

Piperazine (2.33 g) was dissolved in glacial acetic acid (25 ml) and the 
reaction mixture was heated to 60°C. A suspension of 1 ,3-thiazole-2-cart&onyl 
chloride (Preparation 107, 4.0 g, 27.1 mmol) in glacial acetic acid (10 ml)f was 
added dropwise over 10 min and the reaction mixture was stirred at 60°C for 
30 min and then at room temperature for 18 h. The precipitated solid was 
filtered and dried, and the mother liquor was concentrated in vacuo. Water 
(50 ml) was added to the mother liquor and the solution was adjusted to pH 9 
using sodium hydroxide solution (5M). The product was extracted \ with 
chloroform and the combined organic extracts were dried (MgS0 4 ) j and 
concentrated In vacuo to give a yellow oil (1.85 g). The oil was dissolved in 
diethyl ether and hydrogen chloride (1 M solution in diethyl ether) was ac^ded, 
a white solid precipitated was filtered off and recrystallised from isopropariol to 
give the title compound as a white solid (0.5 g) 

Preparation 107 : 1.3-thiazole-2-carbonvl chloride 

1,3 thiazole-2-carboxylic acid (Preparation 92, 5 0 g, 39 mmol) was added to 
a solution containing sodium hydroxide (1.55 g) r In water (26 ml). The 
solution was evaporated to dryness and the resultant solid was triturated with 
diethyl ether, filtered and drfed in an oven at 60°C for 6 h to give a brown solid 
(5.5 g). The solid was added to thionyl chloride (25 ml) and heated on a 
steam bath for 2 h. The excess thionyl chloride was removed in vacuo land 
the resultant oil was triturated with petroleum ether (40-60, 3 x 30 ml) to give 
the title compound as an oily solid upon filtration and evaporation (4.0 g, 
70%). | 

Preparation 92 : 1 ,3 thiazole-2-carfooxyllc acid I 

i 

To a solution of 2-bromothiazole (16.4 g, 0.1 mol) in anhydrous diethyl ejher 
(50 ml) at -70 D C was added slowly n-butyl lithium (1.6 M solution in hexane, 
75 ml). The reaction mixture was stirred at -70°C for 20 min and was then 
added portion-wise to powdered solid carbon dioxide (500 g). The reaction 
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mixture was stirred for 18 h. and the resultant mixture was dissolved In water 
(70 ml) filtered and extracted with diethyl ether (3 x 75 ml). The aqueous 
layer was acidified by the addition of sulphuric acid (10 M solution) and cooled 
to 0°C. A solid crystallised out and was removed by filtration, washed! with 
cold water, and dried at 50°C for 6 h to give the title compound as a. light 
brown solid (5.0 g). \ 

Preparation 96 : 4^r(4-fluorophenv nmBthvl1oxvlPiperidine oxalate sialt 

1-acetyl-4-{K4-fluorophenyl)methy1]oxy}piperidine(Preparation 97, 9 g, 36* 
mmol) in methanol (60 ml) and sodium hydroxide solution (5 M, 100 ml) were 
refluxed on a steam bath for 4 h. After cooling the solution was extracted; with 
chloroform (3 x 100ml) and the organic extracts were dried (NaaSO^ and 
concentrated to give an orange oil (8 g, 97%). A portion was dissolved in 
diethyl ether and treated with oxalic acid in ether to give a white solid wjhich 
was recrystallised from ethanol to give needle crystals (3 g). 



preparation 97 : l-acetvl-4-flf4^flu orophenvnmethvnoxvtoiperidine 

1-Acetylpiperidin-4-ol (Preparation 193, 10 g, 70 mmol) in N,N- 

dimethylformamide (50 ml) was added dropwise to a stirred suspension of 

sodium hydride (50% wt dispersion in oil, 3.8 g, 80 mmol) in N,N- 

dimethylforrnamide (50 ml) at room temperature under nitrogen. After stirring 

the reaction mixture for 3 hours, 4^fluorobenzyl chloride (10.1 g. 70 mmol) in 

W,W-dimethylfomnamide (50 ml) was added dropwise and the reaction mixture 

was stirred for a further 4 h. The reaction mixture was filtered and the filtrate 

was evaporated to give an orange oil. Water was added and the mixture |was 

extracted with petroleum ether (3 x 100 ml) and then with diethyl ether j(3 x 

100 ml). The combined organic extracts were washed with sodium hydroxide 

solution (1 M, 3 x 100 ml), before drying (Na2S0 4 ) and concentrating to give 

l 

the title oompound as an oil (10.1 g, 99%). i 
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Preparation 98 : 4^(4-chlorophenvl)methvnoxv}piperidine 1 
1-ac^tyM^(4-chlorophenyl)methyl]oxy}piperidine (Preparation 99, 11 g, 141.1 
mmol) in methanol (50 ml) and sodium hydroxide solution (5 M, 30 ml) jwere 
refluxed on a steam bath for 10 h. After cooling, methanol was removed and 
the remaining solution was extracted with petroleum ether (40-60, 3 x 30 ml). 
The organic extracts were dried (Na^SCU) and concentrated tn vacuo to, give 
an white solid (5.8 g, 62%). A portion was recrystaliised from petroleum ether 
to give needle crystals (3 g). i 

Preparation 99 : 1-acetvi-4-ir(4-chlorophenvnmethvnoxv'VDiDeridlne 

1-Acetylpiperidin-4-ol (Preparation 193, 10 g, 70 mmol) in N,N- 
dimethylformamlde (50 ml) was added dropwise to a stirred suspension of 
sodium hydride (50% wt dispersion in oil, 4.8 g, 0.1 mol) In bj,N- 
dimethylformamide (50 ml) at room temperature under nrtrogen. After stirring 
the reaction mixture for 3 hours, 4-chlorobenzyl chloride (12,8 g, 80 mmol) in 
A/,/V-dfmethylformamide (50 ml) was added dropwise and the reaction mixture 
was stirred for a further 4 h. The solution was filtered and the filtrate was 
evaporated to give an orange oil. Water was added and the mixture was 
extracted with petroleum ether (3 x 50 ml) and then with diethyl ether (3 x 50 
ml). The combined organic extracts were dried (Na 2 SC>4) and concentrated to 
give the title compound as an orange oil (15.8 g 7 84%). \ 

i 

i 

I 

Preparation 100 : ethvl 4-r(piperidirv4-vloxv)methvnbenzoate 

hydrochloride salt 

i 

i 

4-[(PIperidln-4-yloxy)methyI]benzoic acid (Preparation 101, 7 g, 26 mmol) in 
ethanol (50 ml) and concentrated sulphuric acid (1 ml) were heated dn a 
steam bath for 6 h. The solvent was removed In vacuo and the residue Was 
dissolved in water, basffied with sodium carbonate (5% w/v) and extracted 
with diethyl ether (3 x 50 ml). The organic extracts were dried (Na^SCU) jand 
concentrated to give the title compound as a pale yellow oil (4.4 g, 64%)j A 
portion (1 g) was dissolved in diethyl ether and treated with hydrogen chloride 
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(1 M solution in diethyl ether) to give a yellow solid which was recrystallised 
from ethanol and diethyl ether to give yellow platelets (0.5 g). i ( 



Preparation 101 : 4-[(piperidln-4-yloxy)methyl]benzoic acid 



i 



1-acetyl-4-((piperidin-4-ytoxy)me1hyl]benzoic acid (Preparation 102, 20 g, 72 
mmol), aqueous sodium hydroxide solution (5 M. 75 ml), and methanol (75 
ml) were heated to 100°C for 4 h, and then evaporated to give a thick 
suspension. The crystals were filtered off, dissolved in water and the pH 
adjusted to 1 with hydrochloric acid (2 M, 200 ml) at 0°C. The cloudy solution 

was evaporated to dryness and the white solid recrystallised from Isopppyl 

alcohol to give the title compound (16.2 g, 90%). 



Preparation 102 : 1-acetyl-4-[(piperidin-4-yloxy)methyl]benzoic acid 



1-Acetylpiperidin-4-ol (Preparation 196, 20 g. 0,14 mol) in N,N- 
dimethyltbrmamide (50 ml) was added dropwise to a stirred suspension of 
sodium hydride (50% wt dispersion in oil, 19.2 g. 0.40 mol) In N,N- 
dimethylformamlde (50 ml) at room temperature under nitrogen. After stirring 
the reaction mixture for 3 hours, 4-(bromomemyi)benzoic acid (30.1 g. 0.14 
mol) in MW-dimethyrformamide (50 ml) was added dropwise to the solution at 
0°C and the reaction mixture was stirred for a further 4 h. The solution was 
diluted with water (200 ml) and then extracted with chloroform (3 X 150 wl). 
The aqueous layer was separated, cooled to 0°C and the pH adjusted jo 1 
with concentrated hydrochloric acid. The white solid was filtered off and dried 
to give the title compound (27 g, 74%). 



Preparation 



i 

103 : A.K3-ph«mvlDropvlW lpiperidinp hydrochloride salt 



solution of 1^ C etyl-4-[(3-phenylprepyl)oxylpiperidine (Preparation 104. 4 g) 

»at 



A : 

in sodium hydroxide (5 M solution, 20 ml) and methanol (20 ml) was heated 



I 
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i 

on a steam bath for 6 hours during which time the methanol was allowed to 

i 

evaporate off. After cooling the solution the product was extracted ; with 
chloroform (3 x 30 ml). The combined organic extracts were dried (Na^CU) 
and concentrated to give a yellow oil (3.7 g, 88%). The product was dissolved 
in diethyl ether and treated with hydrogen chloride (1M solution in drethyl 
ether) to give a white solid which was filtered off and dried. 

Preparation 104 : 1-acetyl-4-[(3-phenylpropyl)oxy]piperidine 

i 
I 

1-Acetylpiperidin-4-ol (Preparation 193, 8 g, 60 mmol) in ! /V,/V- 
dimethytformannide (50 ml) was added dropwise to a stirred suspension of 

sodium hydride (50% wt dispersion in oil, 3.68 g, 80 mmol) in A/,/V- 

' i 

dimethylformamide (50 ml) at room temperature under nitrogen. After stirring 
the reaction mixture for 4 hours, 1-bromo-3-pheny|propane (12.94 g B 65 
mmol) in tyW-dimethylformamlde (50 ml) was added dropwise to the solution 
at 0°C and the reaction mixture was stirred for a further 4 h. The solution was 
diluted with isopropyl alcohol (20 ml) and water (100 ml) and then evaporated 
to give a semi solid. Water (100 ml) was added and the solution was 
extracted with petroleum ether (3 x 100 ml). The combined organic extracts 
were dried (Na 2 S0 4 ) and concentrated fn vacuo to give an orange oil (4i3 g r 
27%). 



Preparation 109 : 1-(phenvlmethvl)piperidin-4-vl butvlcarbamate 

1-(Phenylmethyl)piperidin-4-ol (10 g, 52,2 mmol) was stirred in dioxane; (90 
ml) at room temperature. N-butyl isocyanate (5.0 g, 52.2 mmol) in dioxane 
(10 ml) was added and the reaction mixture was heated under reflux for 2j4 h. 
Water (20 ml) was added and the reaction mixture was concentrated in v^cuo 
to give a brown oil. The crude product was partitioned between diethyl efther 
and water and the organic extracts were dried (MgS0 4 ) to give the (title 
compound as an oil (14 g, 92%). ( 

Preparation 128 : 1,1-dimethylethyl (3R)-3-hydroxypiperidine-1-carboxyla|e 

I 
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To a solution of (3R)-piperidm-3-ol . (S) camphor sulphonlc acid! salt 
(Preparation 115, 5.03 g, 15.7 mmol) in dichloromethane (50 ml) : and 
triethylamine (2.4 ml. 17.3 mmol) was added at 0°C a solution of dWe/t-butyl 
dicarbonate (3.8 g, 17.3 mmol) dropwise in dichloromethane (10 ml).. The 
reaction mixture was stirred at room temperature for 3 d. before ethyl acetate 
and water were added. The organic extracts were washed with brine, dried 
(MgSO.) and concentrated in vacuo to give the title compound as a colourless 
oil (3.29 g. 100%). 

Preparation 115: <3P)-plperidin-3-ol . (S) camphor sulphonic acid salt 

i 

(S)-camphor sulphonic acid (109.4 g, 0.47 mol) and racemic piperidirw3-ol 
(48.5 g, 0.47 mol) were dissolved in butanone (400 ml) and the reaction 
mixture was heated under reflux and then allowed to cool to room 
temperature. After stirring for several hours, the resultant precipitate 1 was 
filtered off, washed with butanone and then dried in a vacuum oven at 55°C. 
The title compound was obtained as a white powder (52.27 g , 35%). 



Preparation 127 : 1,1-dimethylethyl (3SV3-hydroxypiperidine-1-caitooxylaie 

To a solution of (3S>piperidin-3-ol . («) camphor sulphonic acid 'salt 
(Preparation 116, 10.0 g, 31.4 mmol) in dichloromethane (80 ml) .and 
triethylamine (5.0 ml. 35.3 mmol) was added at 0°C dWerf-butyl dicarbonate 
(3.8 g, 17.3 mmol) in one portion. The reaction mixture was stirred at room 
temperature for 2 d, before concentrating in vacuo. The residue &was 
partitioned between ethyl acetate and water, the organic extracts were 
washed with brine, dried (MgSQ 4 ) and concentrated in vacuo to givel the 
product as a pale yellow oil (6.25 g). The oil was purified by fjash 
chromatography on silica gel eluting with diethyl ether : hexane (2:1 and tinen 
1 :0) to give the title compound as a colourless oil 5.2 g, 83%). 



1 
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Preparation 116: (3SVpiperidin-3-oI . fffl camphor sulphonic acid skit 

i 
i 

(R)-camphor sulphonic acid (32.6 g, 0.14 mol) and piperidrn-3-ol (14.8 g,j0.14 
mol) were dissolved in butanone (150 ml) and the reaction mixture : was 
heated under reflux and then allowed to cool to room temperature. After 
stirring for 6 h, the resultant precipitate was filtered off, washed with butanone 
and then dried in a vacuum oven. The title compound was obtained jas a 
white solid (1 6.2 g, 36%). 

Preparation 117 : 1 ,1-dimethylethyl 3-hydroxypiperidine-1-carboxylate • 

To a solution of piperidin-3-ol hydrochloride salt (10.1 g t 0.1 mmol) in 
dichloromethane (30 ml) and triethylamine (13.3 ml, 95.4 rnmo!) was addled a 
solution of di-fe?rt-butyl dicarbonate (19.8 g, 90.9 mmol) dropwise In 
dichloromethane. Upon completion the reaction mixture was added to diethyl 
ether (120 ml) washed with hydrochloric acid (1 M) and then with brine. The 
combined organic extracts were dried (MgS0 4 ) and concentrated in vacuo to 
give the title compound as a light yellow oil (17.7 g, 88%). 

Preparation 126 ; (IS^R^aRSR.BS^aS^l^a-dihydroxy-S-isopropenyl^S- 
d]methyH,2,4a,5 t 6 ? 7 T 8 l 8a-octahydro-2-naphthalenyl acetate and 
Preparation 118 Methyl (2S F 3aR,9bR^6-ch]oro-9b^ydrt>xy-5-methyl- 
1 ^^^.S^b-hexahydropyrrolop ,3-c][2,1 ]benzoxazine-2-carboxylate 

i 

A solution of (1S,2R,4aS,5R,8R 7 8aR)-2-{acetyloxy)-8a-hydroxy-3,8-dimethyl- 

^{IwTiethylethenyl^l^^.S.ej.S.Sa-^ctahydronaphthalen-l-yl 

(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1 ,2,3,3a.5 r 9b- i 

hexahydropyrrolo[2,3-c][ 2,1]benzoxazine-2-carboxylate l (Preparation 1, !l00 

g) and triethylamine (10 ml) in methanol (1000 ml) was stirred at room 

temperature for 3 hours. The reaction mixture was evaporated and : the 

residue was crystallised from ethyl acetate/hexane to give a pure samplfe of 

the terpene, (1 S,2R,4aR,5/?,8S,8aS)-1 ,8a-d lhydinoxy-5-[sopropenyH3,8- 

dimethyl-1 ,2 l 4a,5 i 6,7 > 8 1 Ba-octahydro-2-naphthalenyl acetate (Preparation 

i 
I 

I 
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126). The remaining solution was concentrated and purified by flash column 
chromatography on silica gel eluting with ethyl acetate : dlchtoromethane : 
hexane (2 : 1 : 7) to give further terpene moiety (1S.2R.4aR.5R8S.8aS)-? ,8a- 
dihydn 5 xy-Wsopropenyl^.8-dimethy1-1.2.4a.5.6.7.8.8a^hydro-2- . 

naphthalenyl acetate as a white $olid (Preparation 126, 43 g). ■ 

Further elution gave the alkaloid moiety, methyl ^3iR,9bR>Mfci^ 

hvdroxy-5-me*yl-1.2;3.3a^^ 

carboxylate as a light yellow solid (Preparation 1 1 8, 50 g). 

Preparation 125 : ethyl decahydroisoquinoline-3-carboxylate 

2-0,1-dimethylethyl) 3-ethyl octahydm-,soquinor.ne-2.3(lHHlicarboxyiate 
(Preparation 124. 2-3 g, 7.4 mmol) was dissolved in ethyl acetate (22Q ml) 
and then saturated with hydrogen chloride gas at 4°C. The reaction mixture 
was warmed to room temperature, stirred and then concentrated in vacuo to 
give the crude product which was triturated with diethyl ether. The resulting 
solid was filtered off and dried In vacuo to give the title compound (1.24 g. 
68%). 



Preparation 124 : 2-(1.1^imeth y iethyl) 3-eth y l octahydroisoquinoline- 
2 ,3(1 HJ-dicarboxylate | 

2-<l 1-dimethylethyl) 3-ethyl 3.^dihydroi S oquinoline-2 < 3(1Hhdicarbox y late 
(Preparation 123. 3.1 g, 10.2 mmol) was disserved in ethano. (250 ml),and 
rhodium (10% w/w on carbon. 0.3 g) was added. The reaction mixture was 
hydrogenated for 17 h at 50°C and 50 P si- More rhodium (10% wAj on 
carbon 0 3 g) was added and the mixture was hydrogenated for a furthejr 17 
h Again this procedure was repeated, with additional hydrogenation for 48 h. 
The catalyst was removed from the reaction mixture by filtration. Upon 
concentration of the filtrate the crude product was obtained (2.96 g). [The 
crude product was purified firstly by flash chromatography on silica gel (7]0 g) 
eluting with hexane : ethyl acetate (20 : 1 and then 10 : 1) and then by flash 
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chromatography on silica gel eluting with hexane : diethyl ether (5 : 1) to! give 
the desired product (2.3 g. 73%). : 

i 

i 

i 

Preparation 123 : 2-(1,1-dimethylethyl) 3-ethyl 3,4-dihydroisoqurndline- 
2,3(1 H)-dicarboxylate 

To a solution of ethyl I.Z.a^tetnahydroisoquinollne-S-carboxylate 
(Preparation 122, 3.64 g, 17.7 mmol) in tetrahydrofuran (50 ml) was addied a 
stirred solution of sodium hydrogen carbonate (2-97 g, 35.4 mmol) in water 
(60 ml). DWerf-butyl dicarbonate (5.8 g, 26.6 mmol) was added slowly and the 
reaction mixture was stirred for 18 h before concentrating in vacuo. jThe 
residue was dissolved and partitioned between ethyl acetate (200 ml) and 
aqueous sodium hydrogen carbonate solution (5% T 200 ml). The aqueous 
layer was washed with ethyl acetate (2 x 100 ml). The combined organic 

extracts were dried (Na2S0 4 ) and concentrated in vacuo to give the crude 

i 

product which was purified by flash chromatography on silica gel (70 g) 
eluting with hexane : ethyl acetate (20 : 1 and then 10 : 1) to give thes title 
compound (4.4 g, 81 %). 

Preparation 122 : ethyl 1 t 2,3 a 4-tetrahydroisoquinoline-3-carboxylate J 

I^.S^Tetrahydrorsoquinoline-S-carboxylic acid camphor sulphonic acid, salt 
(Preparation 120 t 6 g, 17.2 mmol) was dissolved in ethanol (140 ml) jand 
saturated with hydrogen chloride (gas). The reaction mixture was heated 
under reflux for 1 8 h before concentrating in vacuo. The crude residue iwas 
dissolved in dichloromethane (150 ml) and washed with sodium hydrogen 
carbonate (150 ml). The organic layer was collected and washed again jwith 
sodium hydrogen carbonate (2 x 100 ml) before drying (NazSCU) jand 
concentrating fn vacuo to give the title compound as a yellow oil (3.64 g f 
100%). j 

Preparation 120 : I^.S^tetrahydroisoquinoline-S-carfeoxylic acid ! 
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Phenylmetnyl i l 2,3.^etrahydrol S oquinoline-^arboxyiate camphor sulpfcon.c 
acid salt (Preparation 121. 8-3 9, 18-9 mmol) was dissolved in ethanol;(600 
ml) and palladium on carbon (10%, 0.8 g) was added at room temperature 
under nitrogen. The reaction mixture was hydrogenated at room temperature 
at 30 psi for 3 h. The catalyst was removed by filtration and the filtrate-was 
concentrated to give the title compound (6.6 g, 100%). 



Preparation 

carboxylate 



121: 



Phenylmetnyl (3R)-1 ,2,3,44etrahydioisoquinolirae^ 



OPhenylalanine <50 g. 0.3 mol) concentrated hydrochloric acid (386 ml), and 
formalin (37% wt. 113.7 ml) were heated at 95'C wrth vigorous stirring ton 4 h. 
The reaction mixture was cooled to mom temperature and stirred for a further 
2 h The reaction mixture was Wared and the precipitate was washed with 
cold water to give ( 3RV1.2.3.4.tetrahydroi S oquinoline-3-carboxylic acid as a 
white solid (25 g, 42%). Benzyl alcohol (64 g) and p-toluene su.phonlc;acld 
(26 9 g) were added and the reaction mixture was refluxed in benzene (400 
ml) under Dean Stark conditions. The solvent was removed in vacuo* the 
crude residue was triturated with diethyl ether to give a solid which was fhen 
recrystallised from water and methanol to give the title compound as a whrte 
solid (28 g. 35%). 



Preparation 139 ; ciS,2R.4aS,5R ( 8R.8aR)-2.8a-dihydroxy-3.8-dimethyl-SK1- 
rr te thy.ethen^1,2 J 4a3,6.7A8a-octahyd ro naphthalen-1-yl (2S,3aR,9bRV6- 
chloro-9b-hydroxy-5-methyl-1 ,2 A3a,5,9l^exahydropyrrolol2,3- • 
c][2,1]benzoxazine-2-carboxylate , 

To a stirred suspension of (IS^R^aS.SR.SR.SaRWacety.oxy^ydr^xy- 
S.^imethyl-S^ethyle^ 

(2S3aR,9bR)-6X^loro-9b-hydroxy-5-methyl-1,2,3,3a I 5,9b- \ 
hexahydropyr T olol2.3^3[2,1]ber^xa 2 ine-2^rboxylate, (Preparation 1, g) 
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In methanol (25 ml) was added a solution of concentrated hydrochloric acid (2 
ml) in methanol (25 ml). After 5 days the reaction mixture was diluted! with 
dichloromethane (150 ml), washed with water (3 x 100 ml), filtered through 
cotton wool arid evaporated to dryness to give a yellow, oily solid. !This 
residue was partially dissolved in dichloromethane (25 ml) and hexane (50 ml) 
was slowly added. After 1 hour, the suspension was filtered to give! the 
product as an off-white solid (900 mg). 

« 

Preparation 140 : (1 S^R^aS.SS^R^aR^^acetyloxy^Sa-hydroxy-jS^a- 
hydroxy-1-methylethyl]-3,8-dimethyM ,2,4a,5,6,7,8 ,8a-octahydronaphthalen-1- 

yl (2S,3aR i 9bR)-e-c^loro-9b-hydroxy-5-methyl-1 l 2,3,3a,5,9b-hex^hydr 

opyrrolop.S-cJp.llbenzoxazine-S-cartDOxylate 

To a solution of (IS^R^aS^R.SR.SaR^^acetyloxyhSa-hydroxyfS.S- 
dirnethyl-5-(1 -methylethenyl)-1 ^^a^e^S.Sa^ctehydronaphthalen-l -yl . 
(2S l 3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1 ,2,3,3a,5,9b- 
hexahydropyiTolo[2,3-c][2 J]benzoxazine-2-carboxyIate (Preparation 1 r 
500mg, 0.89mmol) in tetrahydrofuran (8ml) at -10°C under nitrogen .was 
added borane (1M solution in tetrahydrofuran, 2ml f 2mmol) and the resulting 
mixture stirred and allowed to come to room temperature. After 5 hours 
borane (1M solution in tetrahydrofuran, 1ml, 1mmoI) was added and' the 
reaction stirred at room temperature for 18 h. To the reaction mixture Was 
added 4-methylmorpholine N-oxide (OOOrng, 5.1mmol) and the mixture hepted 
to gentle reflux for 3 hours. The reaction mixture was concentrated in vacuo 

i 

and the residue treated with water (30ml) and extracted with ethyl acetate! (2 x 
30ml). The combined organic extracts were washed with saturated aqueous 
sodium chloride solution, dried (MgSCU) and the solvent removed in vacuo to 
give an orange glass. The crude product was purified by column 
chromatography on sflica elating with hexane : ethyl acetate (2:1 then .1:1) 
and then ethyl acetate. The pure fractions were combined and concentrated in 
vacuo to give a the title product as a yellow solid (132mg, 26%). | 
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Preparation 141 : (1S.2R.4aS,5R,8R,8aR)-2-(acetyloxy^ 
dirr*thyl^[1-me^^ 

(2S F 3aR,9bR)-6-chloro-9b-hydroxy-5-m©thyl-1 .2 f 3,3a.5,9b- 
hexahydropyn-olo[2,3^][2,1]benzDxazin6-2-c a rboxylate 

i 

To a stirred mixture of (iS,2R.4aS.5S,8R,8aR)-2«ac^^^ 
hydroxy-l-methylethyQ-3^^^ 

y, (2S,3aR,9bR)-6-chloro-9b-hyciroxy-5-rnethyl-1,2,3,3a,5.9b- 
hexahydro Py rrolo[2,3-c]t2,1]benzoxa Z ine.2.carbox y i a te (Preparation S140, 
230mg, 0.40mmol) and 4A molecular sieves in dichloromethane (18m.) was 
added tetrapropylammonium perruthenate (23mg, 0.065mmol) and N- 
methylmorpholine-N-oxide (180mg, 1 .54mmoi) in nine portions. The result.ng 
mixture was stirred for 36 hours before diluting with dichloromethane .and 
washing with aqueous sodium hydrogen sulfite solution and then saturated 
aqueous sodium chloride solution. The organic extracts were dried and 
concentrated * vacuo. The crude product was purified by column 
chromatography on silica eluting with ethyl acetate: hexane (1:1) to grve the 
title product (50mg. 22%). 



Preparation 142 : (lS,2R.4aR,8R.8aR>8a-hydroxy-2-[(immlda Z ol-1- 
ylcarbonyl)oxy]-3,8^imethyl-5-(1-methylethenylH A4a,5,6 ,7,8,8a- 
octahydronaphtha.en-1-yl (2S.3aR.9bR)^chloro-9b-hydroxy-5-methy.. 
1 1 2^.3a.5,9b-hexahydropyrrolo[2 l 3-c][2 I 1lbenzoxBzine-2-carboxylate , 

To <lS.2R,4aS.5R.8R,8aR>2,8a^hydroxy-3,^ 

12,4a,5 l 6,7 l 8,8a-octahydron a phtha.en-1-y1 (2S,3aR,9bR)^h.or*. 9 b- 
hydroxy-5-methyM AS^a.S.gb-hexahydropyrroloR.^.Hbenzoxazine-l- 
carboxylate (Preparation 139. 50 mg, 0.10 mmol) in dichloromethane (1 ml) 
was added carbonyl diimidazole (17 mg, 010 mmol) at room temperature. 
Upon completion the reaction mixture was purified by flash chromatography 
eiuting with ethyl acetate : hexane (50 : 50 and then 100 0). The,t,tie 
compound was obtained as a white solid (36 mg). , 
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Preparation 143 : (1S,2R,4aS,5S f 8R f 8aR)-2-(acetyloxy)-8a-hyclroxy-5-{2- 
[(1 H-inrtdazoM-ylca^ f 2,4a,5,6,7,8j,8a- 
octahydronaphthalen-1-yl (2S > 3aR k 9bR)^-ctiloro-9b-hydroxy-5-rnethy I- 
1 ,2,3,3a,5,9b-hexahydropyrrolo[2,3<;][2 ,1]benzoxazine-2-carboxylate 

i 
i 

To (1S r 2R,4aS,5S3R,8aR)-2-(ac«tyloxy 

methylethyl^3 a 8^imethyM,2^ , 
(2S l 3aR 5 9bR)-6^hloR^9b-hydroxy^6-methyl«1 ,2,3,33,5,9^ ! 
hexahydropyrrolo[2,3-q][2,1 ]benzoxazine-2-carboxylate (Preparation 140, 
0.30 g, 0.52 mmol) in dichloromethane was added 1,r-carbonyldiimldazole 
(0.92 g, 0.57 mmol) and the reaction mixture was stirred for 18 h. The 
reaction mixture was diluted with water and extracted with dichloromethane. 
The organic extracts were washed with brine, dried and then concentrated in 
vacuo. The crude product was purified by flash chromatography elutfng with 
ethyl acetate : hexane (2 : 1) to give the title compound (0.16 g, 46%). 

i 

Preparation 144 : (IS^aS.SS.SaRVZ.Sa-dihydroxy-a.B-dimethyl-S^I- 
methylethyl^l^^.S.e.y.S.Sa-octahydronaphthalen-l-yl (2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5-methyf-1,2,3,3a ( 5,9t>-hexahydrDpyrrolo[2,3- | 
c][2,1]benzoxazine -2-carboxylate ; 

l 

To a stirred suspension of (1S,2R,4aS,5S,8R8a/?>-2^acetyloxy)-8a-hydrpxy- 
5-isopropyl-3.8-dimethyl-1 ,2,4a.5.6,7,e.8a-octahydro-1-naphthalenyl- 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1,2,3,3a,5,9b- 

i 

hexahydropyrrolo[2,3-c][2J]benzoxazlne-2-carboxylate (Example 1 T 887 mg) 
in methanol (25 ml) was added a solution of concentrated hydrochloric acid (1 
ml) in methanol (25 ml). After 4 days the reaction mixture was diluted iwith 
dichloromethane (150 ml) and washed with water (3 x 100 ml). The oombined 
aqueous layers were washed with drchloromethane (25 ml). All the organic 

phases were combined, dried and concentrated to yield a yellow solid (802 

i 
i 

i 

i 

j 
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186 I, 

■ 

I 

mg). Purification was achieved by flash column chromatography on silica gel 
eluting with 1 :1 ethyl acetate: hexane to give the product (604 mg). j 

• j 

■ 
I 
! 

Preparation 145 : 1 ,1 -dimethylethyl 3-{[(3,4- 
dlfluorophenyl)rnethyl]oxy}pipericline-1-carboxylate 

i 
i 

To sodium hydride (60% w/w dispersion in oil, 0,62 g f 16.4 mmol) washed! in 
pentane was added A/,AMimethylfomiamide (20 ml) and then 1,1- j 
dimethylethyl 3-hydroxypiperidin^-1-carboxylate (Preparation 117. 3.0 g, 14.9 
mmol). The reaction mixture was stirred for 1 h, before adding 3,4- 
d'rfluorobenzyl bromide (2.0 ml, 16.4 mmol) and stirring the reaction mixture 
for 18 The reaction mixture was concentrated in vacuo and the crude 
residue was dissolved in dichloromethane and washed with brine and drieji 
(MgSQ 4 ) before concentrating in vacuo. The crude residue was purified by 
flash chromatography to give the title compound (4.58 g, 94%). 



Preparation 146 : 3-{[(3,4-difluorophenyl)methyl]oxy}piperidine , 

i 

1 ,1-dimethyJethyl 3^(3.4^'ffluorophenyi)methylloxy}piperidine-1-carboxylate 
(Preparation 145. 3.38 g. 10.3 mmol) was dissolved in methanol (100 ml) and 
cooled to 0°C, hydrogen chloride gas was bubbled into the reaction mlxturb 
for 3-5 min. The reaction mixture was concentrated fri vacuo to give an oil. 
upon tituration with diethyl ether a white solid formed. The solid was j 
separated by filtration to give the title compound (1 .78 g r 65%) as the ! 

i 

hydrochloride salt 

Preparation 152 : 2-[(lS,2R,4aS,5R,8R J 8aR)-2-(acetyloxy)-8a-hydroxy i 3 t 8- 
dirrtethykoHI-methylethenyl^l^^a.S.ej.S.Sa-octahydronaphthalen-l-yG j 3- 
(1 .1 -dimethylethyl) (2S,3aR,9bR>6-chloro-9b-({[«1,1- 
dimethylethyi)oxy]carbonyl}oxy)-5-methyl-1 ,2,5,eb-tetrahydropym)!o[2,3- j 
c][2,1lbenzoxazine-2,3(3aH)-dicart>oxyIate j 
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A mixture of ((iS^F^aS^R^R^aR^^ara^ 

5^1-methylethenyl>1 ,2.4a,5,6 I 7,8 f 8a-octahydronaphthalen-1-yl(2S f 3aR,9bR)- 
6-chlon>9b-hydroxy-5-methyl-1 ,2 ASaAQb-hexahydropyrrolo^.S- ( 
cJ[2 r 1]benzoxa£ine-2-carboxylate f (Preparation 1 f 200 mg), di-ferf-)>utyl 
dicarbonate and 4Hdimethylaminopyridine (10 mg) was heated at 65 °C for 1 
hour during which time effervescence was noted. The reaction mixture; was 
evaporated and purified by flash column chromatography eluting wrth 
ether hexane (45 : 55) to give the product (244 mg). 

Preparation: 153 : (2S p 9bR>6-chloro-3HI(1 f 1"dimethylethyl)oxy]carbonyl}-9b- 
({[(1 .l-dirnethylethylJoxylcarbonyQoxyJ-S-methyl-l ,2,3,33,5,9^ 
hexahydropyrrolo[2,3-c][2,1Jbenzoxazine~2-carboxylic acid 

A solution of (2S s 3aR9bR)-3-(tert-btf 
butoxycart3onyl)oxy]-6K;hloro^^ 

c][2.1]benzoxazine-2-carboxylic acid (Preparation 150 T 25.4 g) in ethyl acetate 
(200 ml) was treated with 10% palladium on charcoal (5 g) and stirred under 
50 p.s.i. of hydrogen gas for 170 hours. The reaction mixture was filtered 
through celite, evaporated and purified by flash column chromatography 
eluting with ethyl acetate : hexane (1 : 4) to give the product as a white foam 
(17.5 g). 

Preparation 150 : (2S,3aR.9bR)-3-(fert-butoxycarbony])-9b-[(ferf- 

» 

butoxyra*onyl)oxy]-6-chloro-5-m^ 
c][2, 1 ]ben*oxazine-2-carboxylic acid 

A stirred mixture of 4-methoxybensyl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5- 
methyM i 2 f 3 f 3a,5 t 9b-hexahydropyrrolo[2 l 3-c][2 f 1]benzoxazine-2-carboxylate 
(Preparation 155, 29 g), di-terf-butyl dicarbonate (100 g) and 4- 
dimethylaminopyridine (200 mg) was heated at 60 D C for 3 hours and theifi left 

at room temperature for 18 h. The reaction mixture was purified by flash 

i 

i 
I 
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chromatography using silica gel and eluting with a gradient of ethyl acetate : 
hexane (1 : 9 to 4 : 6) to give the product as a light yellow solid (25.4 g). 

i i 

I 
i 

l 

Preparation 155: 4-methoxybenzyl (2S,3aR,9bR)-6^hloro-9b-hydroxy-5- 
methvM.2,3,3a,5,9l>^xahvdropvrroto 

A stirred solution of methyl (2S,3aR9bR)-6-chloro-9b-hydroxy-5-methyl- 
1,2,3,3a,5,9b-hexahydropyiTOlo[2>c][2.1]benzoxazliTe-2-carboxylate 
(Preparation 118 25g). pare-methoxybenzyl alcohol (115 g) and titanium 
tetraethoxide (1 .5 g) in toluene (300 ml) was heated at reflux for 1 hour.i The 
reaction mixture was cooled, evaporated to a small volume and purified by 
flash column chromatography on silica gel eluting with a gradient of eihyl 
acetate : hexane (1 : 4 to 2 : 3) to give the product (29 g). 



Preparation 157 : 2-{(1S,2R,4aS.5S,8R.8aR>-2-(acetyloxy)-Sa-hydroxy-5-[2- 
hydroxy-l-memylemyn-S.S^imethyM^^a.S.ej^.Sa^ctehydronaphthalen-l- 
y|} 3-(1.1-dimethylethyl) (2S ) 3aR,9bR>6-chloro-9b-({[{l > 1- 

dimethylethvl)oxy]carbonvl}oxy)-5-methyl-1 .2,5.SD-tetrahydropyrrolo[2 f 3- , 
c][2,1]benzoxazine-2.3(3aH)-dicarboxylate and diastereomer : Preparation 
158 2-{(1S,2R,4aS.5S l 8R.8aR)-2-(acetyloxy>8a-hydroxy-5-[2-hydrpxy-1- 
methylethyrj-3,8-dimethyH ,2.4a,5,6 J,8,8aK>ctahydronaphthalen-1-yl} 3-<1 ,1- 
dimethylethyl) (2S,3aR.9bR)^htoro*b^1 .1 - 

dimethylethyl)oxy]carbonyl}oxy)-5-methyl-1 ,2,5,9b-tetrahydropyrrolo[2.3- ; 

c][2.1]benzoxazlne-2,3(3aH)-dicarboxylate ; 

i 

To a stirred, cooled (0 °C) solution of the product of, 
[(1S ( 2R4aS,5R,8R,8aR>-2^acetyloxy)-8a-hydioxy-3,8-dimethyl-5-(1- 
methylethenyl)-1 ,2,4a,5.6J,8,8a-octahydronaphthalen-1 -yl]3-(l ,1~ 
dimethylethyl)(2S,3aR,9bR)-6-chloro-9b-({[(l > l- I 
dimethylethyl)oxy]carbonyl}oxy)-5-methyl-1 ^.S.gb^etrahydropyrrolop.S- j 
c]r2,1]bena>xazine-2 l 3(3aH)-dicartooxytete (Preparation 152, 6.15 g} In 

i 

i 

l00608^A:.1A^Fieb-03 0S7&: 
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degassed tetrahydrofuran (100 ml) was added 9-borablcyclo[3.3.1]notiane 
(0.5M in tetrahydrofuran, 43.2 ml) dropwise over an hour. The reaction 
mixture was stirred for 3 hours at room temperature and quenched wkh a 
mixture of saturated aqueous sodium hydroxide (60 ml) and aqueous 
hydrogen peroxide (30%, 40 ml) which was added In portions with cooling. 
The reaction mixture was extracted with dichloromethane (3 x 400 ml) and the 
combined organic phases were washed with water (300 ml) and aqueous 
iron(ll)sulfate (300 ml). The washed organic phases were dried (Na2§0 4 ). 
evaporated and purified with Biotage® cartridges containing silica gel (2 x BO 
g) using gradient elution ethyl acetate : hexane(1 : 4 to 2 : 3). The major 
hydroxy isomer 2-{(1S,2R,4aS,5S,8R.8aR)-2-(acetyloxy)-8a-hydroxy-5-[2- 
hydroxy-1 -methylethyl]-3,8-dinriethyl-1 ,2,4a,5,6,7,8,8a-octahyclronaphthal4n-1 - 
y|} 3-(1,1-dimethylethY0 <2S,3aR.9bR)-&-chloro-9b-({[tl,1- 

dimethyIethyl)oxy]carbony|}oxy)-5-methyl-1 £,5,9b-tetrahydropyrrolo[2,3- 
c][2,1lbenzoxazine-2,3(3aH)-dicarboxylate, Preparation 158, 4.45 g) and the 
minor hydroxy isomer 2-t(1S f 2R.4aS.5S,8R,8aR)-2-(acetyloxy)-8a-hydro)ly-5- 
[2-hydroxy-1 -methylethy1]-3 f 8-dimethyl-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-y03-(1 ,1-dimethylethyl) (2S,3aR,9bR)-6-chlorp-9b- 
({[(1 ,1<limethylethyl)oxy]carbonyl}oxy)-5-methyl-1 ,2,5,9b- 
tetrahydropyrrolo[2,3-c]I2.1]ben2oxa2ine-2,3<3aH)-dicarboxylate, (Preparation 

157, 1 .37 g) were both obtained as white foams. 



Preparation 159 : 2-{(1S,2R,4aS,5R.8R,8aR)-2-(acetyloxy)-8a-hydroxy73,8- 
dimethyl-5-[1 -methyl-2-oxoethyl]-1 ,2,4a,5.6,7,8,8a-octahydronaphthalen-1|- 
yl}3-(1 ,1-dimethyiethy1)(2S,3aR,9bR)-6-chloro-9b-({t(1 ,1-dimethylethyl 
)oxy]carbonyl}oxy)-5-methyl-1 ,2,5,9b-tetrahydropyrrolo[2,3- \ 
c][2,1 ]benzoxazine-2,3(3aH)-dicarboxylate ; 

I 

To a solution of 2-{(lS,2R,4aS,5S,8R,8aR)-2-(aoetyloxy)-8a-hydroxy-fe-[2- 
hydroxy-1 -methylethyl]-3.8-dimethyl-1 ,2.4a,5.6.7,8,8a-octahydronaphthal«jn-1 - 
yl}3-(1 ,1-dimethytethyl) (2S,3aR,9bR)-6-chloro-9b-({It1 ,1 - 

dimethylethyl)oxy]cartK>nylte^ 
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cl[2 l]b e nzoxazine-2.3(3aH)-dicarb 0 xyIate (Preparation 157. 780mg, Imjnol), 
dimethylsulfoxide (1.42ml, 20mmol) and triethyiamine (1.39ml. 10mmo.) In 
dichloromethane (10ml) at 0°C was added sulfur trioxide/pyridine complex 
(980mg, 6mmol) portion-wise over 10 minutes and the resulting mixture 
stirred for 3 hours at room temperature. The reaction mixture was diluted, wrth 
water and dichloromethane and the organic layer washed with hydrochtonc 
acid (0.5N solution in water, x2) and aqueous sodium hydrogen carbonate 
solution, dried (N a2 S0 4 ) and concentrated in vacuo. The crude Product. was 
purified by column chromatography on silica eluting with hexane : ethyl 
acetate (2:1 ). The pure fractions were combined and concentrated in vacuo to 
give the title product (695mg, 89%) as a white solid. 

i 

i 

Preparation 187 : 2-[<1 S,2R.4aS.5S.8R,3a^^ 

dimethyW(1RM-methvl^^ '. 
pipera Z in y .}eth y l).1,2,4a.5 l 6,7.8,8aoctah y dro-1-naphthalenyll 3-tert-butyl 

(25 3aR 9bR)-9l>Kferf-butoxycarbonyl)oxy]^chloro-5-methyl-1 ,2,5,9b- - } 
tetrahydropyrrole^-^ ^ 

To a solution of 2HC1S*R.40&.5WJR.*^ 
dlmethyl-5*-methyl^^ 

yl}3-(1 ,1-dimett l yleth y l)(2S,3aR,9bRV6-chloro-9b-( { [(1 ,1-dimethylethyl , 
JoxylcarbonyiloxyVS-methyl-l ,2.5,9l*et ra hydropyrrolo[2> ' 
cl[2.1]benzoxazine-2,3(3aHHicarboxy.ate (Preparation 159. 600 mg, 7.72 
mmol) in dichloromethane (10 ml) was added 1 [( 4^f.uoromethyl)pvnm rf .2- 
yUpiperazine (197 mg. 8.49 mmol) and triethylamine (0.16 ml, 1.16 mmel). 
After 30 mln at room temperature sodium triacetoxyborohydride (213 Img, 
1 00 mmol) was added and the reaction mixture was stirred at room 
temperature for 18 h. Saturated aqueous sodium hydrogen carbonate (10. ml) 
was added and stirred vigorously for 1 5 mln. before adding water (10 ml)iand 
dichloromethane (20 ml). The aqueous layer was separated and fuflher 
washed with dichloromethane (2 x 10 ml), the combined organic extracts were 
dried (MgSO*) and concentrated in vacuo to give a crude oil which was 
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purified by flash chromatography (silica) elutlng with ethyl acetate hexane (1 : 
1 ) to give the title compound as a colourless oil (587 mg). | 

i 
i 

! 

Preparation 188 : 2-[(1S,2R4aS3S,8R8aR)-2^acetyloxy)-8a-hydroxy-3 > 8- 
dimethyl-5-((1 R)-1 -methyl-2^4-[5-(trffluoromethyl)-2-pyrldInyl]-1 - 
plperazrnyl}ethylVl ,2,43,5,6 ,7,8,8a-octahydro-1 -naphthalenyl] 3-ferf-butyl 
(2S t 3aR9b^9b-[(rert-butoxycarbonyl)oxy]-6-chloro-5-methyl-1 ,2,5,9b- 
tetrahydropyrrolo[2,3-c][2J]benzox^ 

To a solution of 2-{(1S^R,4aS,5R 1 8R < 8aR)-2-(acetyloxy)-8a-hydroxy-3,8- 
dimethyl-B^I-methyl^-oxoethylJ-l^^a.S^J.B^aKJCtahydronaphthalen-l- 
yl}3-(1 ,1^Imethylethyl)(2S,3aR r 9bR)-^-chloro-9tK{[(1 ,1-dlmethylethyi 
)oxy]carbonyl}oxy>5-methyi-1 ,2,5,9l>tetrahydropyrrolo[2,3- ! 
clp^lbenzoxazin^^fSaH^dicarboxylate (Preparation 159, 600 mg, 111 
mmol) In dichloromethane (10 ml) was added 1-[5-(trifluoromethyl)pyrid-2- 
yl]piperazine (196 mg, 8.49 mmol) and triethylamine (0.16 ml, 1.16 mijnol). 
After 30 min at room temperature sodium trlacetoxyborohydride (213- mg, 
1.00 mmol) was added and the reaction mixture was stirred at room 
temperature for 18 h. Saturated aqueous sodium hydrogen carbonate (10 ml) 
was added and stirred vigorously for 15 mln, before adding water (10 ml} and 
dichloromethane (20 ml). The aqueous layer was separated and further 
washed with dichloromethane (2 x 10 ml), the combined organic extracts were 
dried (MgSO*) and concentrated in vacuo to give a crude oil which iwas 
purified by flash chromatography (silica) eluting with ethyl acetate : hexane (1 
: 1) to give the title compound as a colourless oil (660 mg). , 

i 
! 

Preparation 160 : 2-{(1S,2R,4aS,5R,8R,8aR>2-(acetyloxy)-^^ 
dlmethyl-5-[1-methyl-2-oxoethyl]-1 ,2,43,5,6 ,7,8,6a-ortahydronaphthalen-1ryl} 
3-(1 ,1 -dimethylethyl)(2S,3aR,9bR)-6-chloro-9b-({[(1 ,1 -dimethylethyl j 
)oxy]carbonyl}oxy)-5-methyl-1 ,2,5,9b-tetrahydropyrrolo[2,3- j 
c][2,1]benzoxazine-2,3(3aH)-dicarboxylate i 

j 
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Dimethyl sulfoxide (6.02 g) and triethylamine (3.9 g) were added successively 
to a stirred, cooled (0°C) solution of 2H(1S,2R4aS,5S,8R,8aR>2-<acetyldxy)- 
8a-hydroxy-5-[2-hydroxy-1 -methylethyl]-3,8-dimethyl-1 ,2,4a,5,6,7,8,8a- ( 
octahydronaphthalen-1-yl) 3^1.1^lmethylethvlK2S.3aR.9bR>6-^lorc>-9b- 
({[(1 ,1^imethylethyl)oxy]carbonyi}oxy)-5-rnethyl-1 ,2,5,9b- 
tetrahydropynolo[2,3-cK2,1]ber«oxazine-2,3(3aH)-diwrboxylate) (Preparation 

158, 3 g) in dfchloromethane (30 ml). Sulfur trioxide pyridine complex (3[9 g) 
was then added in 5 portions over 10 minutes. After 2 hours the reaction 
mixture was diluted with water and extracted with dichloromethane. 'The 
combined organic layers were washed with water and aqueous hydrochloric 
acid (1M). dried (Na 2 S0 4 ), evaporated and purified by flash column 
chromatography on silica gel (30 g) eluting with ethyl acetate : hexane (1 : 1) 
to give the title compound (2.82 g) as a white foam. 



Preparation 161 : 2-[(1-methylethyl)oxy]ethyl (2S,3aR.9bRHS-chlorq-9b- 

hydroxy-5-methy1-1,2.3^ 

carboxylate 

To methyl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyH,2,3,3a^,9b- 
hexahydropyrrolot2,3-c][2.1]benzoxazine-2-carboxylate (Preparation '118, 
0.20 g. 0.67 mmol) was added toluene (10 ml) titanium (IV) ethoxide (0.0TJ ml) 
and 2-isopropoxy ethanol. The reactants were stirred together and then 
heated under reflux for 1 h, before concentrating in vacuo. The crude residue 
was purified using a Sep Pak cartridge eluting with hexane and then hexdne : 
ethyl acetate (50 : 50). Further purification by preparative HPLC (was 
performed using a Magellan column 212 x 150 mm, flow rate 20 ml/min. 
eluting with a gradient of water : acetonHrile (55 : 45 to 90 10) over 8 min to 
yield the title compound (63-9 mg). j 

I 

i 

Preparation 163 : 2-{(1S.2R,4aS,5S,8R.8aR)-2-(acetyloxy)-5.[2-(ethylamL)- 



1 -methylethyl]-8a-hydroxy-3 ( 8-dimethyl-1 ,2,4a,5,6,7,8.8a- 
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octahydronaphthalen~1-yl} 3-<1.1-dimethylethyl) (2S.3aR,9bR>-6-chlora-9b- 
({[(1 ,1 -dimethylethyl)oxy]carbonyl}oxy)-5-methyl-1 ,2,5,9b- | 
tetrahydropyrrolo[2,3-c][2 l 1]benzoxazine-2,3(3aH)-dicarboxylate j 

To a solution of 2^(lS,2R i 4aS t 5R.8R.8aR)-2-(ac^tyloxy)-8a-hydnoxyl-3 f 8- 
dimethyl-5-[1-methyl-2-oxoethyr|-1 ^.Aa^S^^.S^a-octahydronaphthalen-lj-yl} 
3-(1 , 1 -dimethylethyl) (2S,3aR l 9bR)-6-chloro-9b-({[l[1 , 1 - 

dimethylethyl)oxy]carbonyl}oxy)-5-^^ 

c][2 l 1]ben20xazine-2 l 3(3aH>-dicarboxy[ate] (Preparation 160, 1.0 g, (1 .28 

mrnol) In anhydrous dichloromethane (10 ml) was added ethylamlne 

hydrochloride (0.15 g, 1.93 mmol) and triethylamine (0.27 ml, 1.93 mmolj'and 

the reaction mixture was stirred at room temperature for 20 min. Sodium 

triacetoxyborohydride (0,38 g, 1.8 mmol) was added and the reaction mixture 

was stirred for 18 h. The reaction mbdure was diluted with ethyl acetatei and 

I 

washed with sodium hydrogen carbonate. The organic extracts were 

separated, dried (Na^SO^ and concentrated in vacuo.. The resultant residue 

■ 

was purified by flash chromatography using silica gel (20 g) elutlng with ethyl 
acetate : methanol (100 : 0 and then 80 : 20) to give the title compound as a 
yellow foam (0.79 g, 77%). 

i 

Preparation 166 : (1S,2R,4aS.5R I 8R,8aR)-5-(2-ethyI-1 > 3-thiazol^yl)-1 I 8a- 

dihydroxy-3,8-dimethyl-1 l 2,4a,5,6,7 i 8,8a-octahydronaphthalen-2-yl acetate 

i 

A solution of (3aS,4R,6aS,7R,10R,10aR)-7-<2^thyl-1^ 
tetramethyl-4,6a i 7,8 3 9,1 0-hexahydro-3aH-naphtho[1 ,8a-d][1 ,31dioxol-4-yl , 
acetate (Preparation 165, 345 mg) in methanols para-toluenesulfonic jacid 
(1% w/w, 10 ml) was stirred at roam temperature for 12 days. The reaction 
mixture was partitioned between ethyl acetate and a mixture of dilute aqueous 
sodium chloride and saturated aqueous sodium hydrogen carbonate. jThe 
organic phase was dried (MgSO*), evaporated and purified by flash colkimn 
chromatography on silica gel using a gradient elution ethyl acetate : hexarie (1 
: 5 to 1 : 1) to give the product as a gum (94 mg). 

i 
I 
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Preparation 165 : (aaS^R^aSJR^OR^OaRVT^thyhl^thiazoU^)- 
2 2,5,10-tetram^^ 3]dioxol- 

i 

4-yI acetate ; 

To a stirred solution of (3aS 7 4R,6aS,7R.10S,10aS>7-(2-bromoac^yl)- 
2,2,5,1 04etramethyW.6aJ,8£.10-h 

4-y| acetate (Preparation 164, 500 mg) in ethanol (5 ml) was ajlded 
thiopropionamtde (110 mg). The reaction mixture was stirred at rjoom 
temperature for 24 hours and then partitioned between saturated aqueous 
sodium chloride and ethyl acetate. The organic phase was dried (MgS0 4 ). 
evaporated and purified by flash column chromatography on silica gel elirting 
with ethyl acetate : hexane (1 : 4) to give the product as a gum (345 mg). ' 



Preparation 164 : (3aS l 4R,6aS ) 7R,10R,10aR)-7-(bromoacetyl)-2.2.5.10- 
t e t ra methyl-4,6a,7,8 f 9,10-hexahydro-3aH-naphthol1 ,8a-d][1 ,3]dioxpl-4-y| ; 

acetate 

! 

To a stirred, cooled (0 °C) solution of the product j of 
(3aS.4R6aS,7R10S,10aS)-7-acetyl-2 l 2,5,10-tetramethyl-4 1 6a,7,8 ( 9 l 10- 
hexahydro-3aH-naphtho[1,8a-dl[1,3]dloxol-4-yl acetate (Preparation 14B. 1.8 
g) in diethyl ether (30 ml) was added triethyiamine (1.8 ml) ,and 
trimethylsilyltrrfluoromethanesuironate (2.3 ml). After 30 minutes,: W- 
bmmosuccinimide (1,2 g) was added and the reaction mixture was allowed to 
warm to room temperature over three hours. The reaction mixture iwas 
partitioned between saturated aqueous sodium chloride and ethyl acetate. 
The organic phase was dried (MgS0 4 ). evaporated and purified by ^ash 
column chromatography on silica gel using a gradient elution ethyl acetate : 
hexane (1 : 9 to 2 : 8) to give the product as a gum (1 .81 g). ' 
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Preparation 148 : (3aS,4R,6aS l 7R,10S,10aS)-7-acetyl-2,2.5,10-tetram^thyl- 
4,6a,7,8,9,1 0-hexahydro-3aH-naphtho[1 ,8a-d][1 ,3]dioxol-4-yl acetate 

I 

A solution of the product of (SaS^R.eaSJRIOS.IOaSH^I^Ihydroxy-l- 
methylethyl>-2 l 2,5,1 0-tetramethyl-4,6a ,7.8.9,1 0-hexahydro-3aH-naphtho[1!,8a- 
d][1 ,3]dioxol-4-yl acetate (Preparation 147, 930 mg) in methanol (50 ml) : was 
treated with sodium periodate (540 mg) and sonicated in an ultrasonic bath for 
15 minutes. As the sodium periodate dissolved, a cloudy suspension formed. 
A further amount of sodium periodate (540 mg) was added and sonicition 
was resumed for 15 min. After standing for 1 hour, the reaction mixture! was 
diluted with water and solvent was evaporated. The residue was partitioned 
between water and dichloromethane and the organic phase was separated, 
washed with water and brine, dried (Na 2 S0 4 ) and concentrated in vacuo. The 
residual oil was purified by flash column chromatography on silica gel eltiting 
with ethyl acetate : hexane (1 : 4) to give the product as a colourless oil j[680 
mg). ! 

I 

Preparation 147 {ZaSAR^SJR^OS^OaSyr^ ,2«dihydroxy-1- 

methylethyl^^.S.lO-tetra 

d][1 ,3]diqxol-4-y| acetate 

A solution of /V-methylmorpholine-W-oxide (350 mg) in a minimum volunrje of 
isopropyl alcohol was added dropwise over 1 hour to a stirred solution of 
<3aS f 4R,GaR^R J 0S,1 0aS>-7MSopropen^ 

hexahydro-SaH-naphthoCI.Sa-dlll.SJdioxol-^yl acetate (Preparation 149,; 1 g) 
and osmium tetroxide (2% in ferf-butanol, 1ml) in acetone (10 ml). Aftler 4 
hours, further N-methylmorpholine-N-oxide (350 mg) was added and stirring 
was continued for 16 hours. The reaction mixture was concentrated in vacuo 
and purified by flash column chromatography on silica gel eluting with ethyl 
acetate : hexane (1 : 1) to give the product (950 mg). i 
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Preparation 149 : (3aS.4R,6aR,7R10S,10aS>-7-i 5 opropen^2.2 S.J.10- 



acetate 



A stirred so.ut.on of (IS^RSRaS.Sa^.Sa-d^roxy-Msop^per^ 
38 ^ m ethv.-1.2.4a.5.6.7.8,8a-odah»dr 0 -2^aphth a .e n ». acetate (Preparation 
126. !0 g) .n 2.2-dime.hoxyp.opane (200 ml) was treated wtth para- 
toluenesulfonlc add (700 mg). After 3 days, the solution was concer^tedjn 
vacuo and the residua purified by flash column chromatography on silica gal 
eluting with ethyl acetate: hexane(5:95) to give the product (10.55a). 



Prepared 156 : 2 -t(1R,2R.4a S .SR.8 S ,8a S >2-(acatyloxy>*(2.2^uo«>-1- 
m eWv> n ylHa-hydro X y-3.a^ m ethyl- 1 .2,4a.6.6J.B.8a^c1ahydro- 1 - ; 

nepMhalenyl, Wt^bulyl) (2S «*WM^*f* 

ehloro-S-nefryMAS.^te.^^ 

dicarboxylate 

Dlethylisopropylemlne (0.15 ml) was added to a stimed soluflon of (2S. 9 b^- 

chloro-3-tt(1,1-dimethylethyl)oxylcarbonyl}-9b<{[(1,1- 

di m ethyte*y1)oxy]ca,bon^ 

c^.llbenzoxazine^rboxylic ac« (Preparation 163. 338 org) and flaom- 
WM^etramesiylfom^midWum hexafluorophosphate (80% 231 mg> ,n 
dlchloromemane (2 ml). After 10 minutes. (1 S .2*4a S ,5R8*8aS)- H2.2- 
difluo^1Whyt«n y l)-1.8a^ihyd I oxy^.8-dirnethyl-1.2.4a.5,6,7.8,8a- ; 

ootahydro-2-naphthalanyt acatala (Preparation 154, 115 mg I and 4- 
d, m e,hytem,nopyddine (2 mg) we^ added and me section m«ter* ,w» 
nB ated a. reflux for 16 hours. The reaction mixture was d.xrted w* 
dichloromefhane (25 ml), washed w»b agueous ciMc acid (10 % wA» . dned 
(NazSO.) and concents in vacuo. The solid residue was punfled by flash 
oolumn chromatography on silica gel eluflng Witt, ethyl acetate : hexane (1 . 4, 
togtve*epn>ductasagum(120mg.1:1 mixture of epimers). j 
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Preparation 154 : VS t 2RAaS,5RfiSfiaSy 5^2.2-difluoro-1-methylvpnyl)- 
1 ^a-dihydroxy-a^-dimethyM ^^a.S.SJ^^a-octahydro^-naphthaleny] | 
acetate j 

A solution of the product of (3aS,4R6aS,7RJ0S,1CtaSH^2,2^ifluorcM^ 
methylvinyiy-2,2,5,1 0-tetramethyl-4,6a,7,8,9 ,1 0-hexahydro-3af/-naphtho[1^8a- 
d][1,3]dioxol-4-yl acetate (Preparation 151, 400 mg) and para-toluenesulfonic 
acid in methanol (20 ml) was stirred at room temperature for 24 hours, j The 
reaction mixture was quenched with excess aqueous sodium hydrogen 
carbonate, diluted with water and extracted with diethyl ether (2x). The 
combined organic phases were washed with concentrated aqueous sodium 
chloride, dried (Nas^SO*) and evaporated. The solid residue was purified by 
flash column chromatography on silica gel efutlng with ethyl acetate : hexane 
(5 : 95 and then 1 0 : 90) to give the product as a white solid (1 95 mg). 

i 

Preparation 151 : (3aS.4R,6aS7RJ0S,10aS)-7K2 f 2-dmuoro-1-methylvJnyl)- 
2,2,5, 1 0-tetramethyh4,6a,7,8,9,1 0-hexahydro-3aH-naphtho[1 ,8a-d][1 ,3]dioxol- 
4-yl acetate j 

Dibromodifluoromethane (466 mg) was added dropwise to a stirred, cooled (0 
°C) solution of hexamethylphosphorustriamide (85%, 850 mg) in freshly 
distilled triglyme (10 ml) forming a white slurry. After 10 minutes, a solution of 
(3aS,4R6aS,7RlOSjCtaS)-7-ace^ j 
hexahydro-3aH-naphtho[1 f 8a-d][1,3]dioxol-4-yl acetate (Preparation 148,; 680 
mg) in freshly distilled triglyme (10 ml) was added and the reaction mixture 
was stirred at room temperature for 16 hours. The reaction mixture was 
recooled to 0 °C and further hexamethylphosphorustriamide (850 mg)jand 

i 

dibromodifluoromethane (466 mg) were added. The reaction was allowed to 
warm to room temperature and stirred for 24 h. Further additions of 
hexamethylphosphorustriamide (1.7 g) and dibromodifluoromethane (;t g) 
were made at 0 °C and the reaction was stirred for 5 days. The reafctlon 

> 

i 

i 

l 
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mixture was diluted with water and extracted with ether (2 x). The combined 
organic phases were washed with water and then saturated aqueous sodium 
chloride, dried (Na 2 S0 4 ) and concentrated. The gummy residue was purified 
by flash column chromatography on silica gel eluting with ethyl 
acetate:hexane (5 : 95) to give the product as an oil (400 mg). 



Preparation 167 : 2-{(1S,2R,4aS,5R.8R.8aR>-2-<acetyloxy>-5-[2,2-<iifluoro-1- 
methy1ethy1H>a4iydroxy-3,8^^ 

Vy!} 3-(1,1-dimethylethyl) (2S,3aR,9bR)-B-chlor 0 -9b-{{l(1.1- 

dimethylethyl)oxy]carbonyl}oxy)-5-methyl-1 ,2,5,9b-tetrahydropyrrolol2,3- 
c]l2.1]benzoxa2ine-2,3(3aH)-dicarboxylate 

1 

To a solution of diethylaminosuKur trifluoride (41 I, 0.31 mmol) in anhydrous 
dichloromethane (3ml) at -78°C was added a solution of. 2- 
{(1S,2R.4aS,5R.8R,8aR>2-(acetyloxy)-8a-hydroxy-3,8-dimethyl-5-[1-methyi- 

2-oxoethyl}-1 ^^.S.e.r.S.Sa-octahydronaphthalen-l-yl) 3-0 ,1- 

dimethylethyl)(2S.3aR r 9bR)-6-chloro-9b-({l(1 ,1 -dimethylethyl 
)oxy]carbonyltoxy)-5-methyl-l ,2,5,9b-tetrahydropyrrolo[2,3- 
c][2,1]benzoxazine-2,3(3aH)-dicarboxylate (Preparation 160, 200mg, 
0.25mmol) in anhydrous dichloromethane (2ml) dropwise over 2 minutes. 
The resulting mixture was allowed to warm to room temperature and stirred 
for 16 h- The reaction mixture was diluted with dichloromethane (5ml), 
washed with water (5ml). dried (Na 2 SO + ) and concentrated in vacuo to pive 
the crude product (145mg. 59%). This crude product was purified by column 
chromatography on silica gel eluting with hexane : ethyl acetate (10:1 to 3:1). 
The pure fractions were combined and concentrated in vacuo to give the, title 
product (38mg, 19%). \ 



Preparation 166: 2^(1S.2R4aS.5R,8R,8aR>2-(acetyloxy^^ 
n^toylethyq-8a-hydrox^ 

i-y,) 3-<1 ,1 -dimethylethyl) (2S,3aR.9bR>^hloro-9b-(tt<!l .1- 
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dimethylethyl)oxy]carbonyI}oxy)-5-methyl-1 ,2 t 5,9b-tetrahydropyrro[o[2,3- 
clPJlbenzoxazine^^CSaHHIicarboxylate 



To a solution of diethylaminosulfur trifluoride (0.1ml, 1.5mmol) In anhydjrous 
dichlorornethane (4ml) at -78 C C was added a solution of 2- 
{(1S,2R,4aS,5R,8R,8aR)-2^acetyloxy)^a-hydro 

2^xoethyl>1 1 2,4a,5,6 J 7,8 f 8aK>ctahydronaplTlhalerh1-yl} 3-{1.1- 
dimethy]ethyl)(2S,3aR,9bR)^-chloro-9b^^ 
)oxy]carbonyl}oxy>-5-methyM ^.S.Qb-tetrahydropyrroloP.a- 
c][2 k 1]benzoxaz!ne-2,3(3aH)-dicarboxylate (Preparation 159, 400mg, 
O.Smmol) in anhydrous dichlorornethane (6ml) dropwise over 2 minutes. iThe 
resulting mixture was allowed to warm to room temperature over VA hfaurs 

and stirred for a further 2J4 hours. The reaction mixture was diluted jWith 

i 

dichloromethane (10ml), washed with water (10ml), dried (Na^CU) land 

i 

concentrated in vacuo. The crude product was purified by flash 
chromatography on silica gel eluting with hexane : ethyl acetate (3:1 to £:1). 
The pure fractions were combined and concentrated in vacuo to give theitrtle 
product (1 45mg, 36%). 



Preparation 170 : (3aS 1 4R v 6aR i 7R l 10R.10aR>-7*<2 l 2-dichlorb-1^ 
methylethenyl^^^^O-tetramethyM^aJ^.g.lO-hexahydro-SaH- 
naphtho[1 l 8a-d][1,3]dioxol-4-yl acetate J 
To dry lithium chloride (1.0 g) In tetrahydrofuran (45 ml) was added n~ 
butyllrthium (4.75 ml) at 0°C under a nitrogen atmosphere. The mixture was 
stirred for 10 min and then cooled to -78°C before adding diethylchloromethyl 
phosphonate (1.85 ml) in tetrahydrofuran (13 ml). After stirring for 10 ijnin, 
carbon tetrachloride (1,15 ml) in tetrahydrofuran (13 ml) was added, /j^fter 
stirring for a further 10 min, a solution of 3aS,4R,6aS,7R,10S,10aS)-7-acetyl- 
2,2,5 5 10~tetramethyM I 6a,7,8,9,10-hexahy 

4-yl acetate (Preparation 148, 2g) in tetrahydrofuran (13 ml) was added and 
the solution was stirred for 2 h at -78°C. After this time the mixture Was 

quenched into water (50 ml) and extracted with diethyl ether (3 x 50 ml), pie 

i 

i 
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combined organic layers were dried (MgSO*) and concentrated in vado to 
give an orange oil. The oil was purified by flash chromatography us,ng a 
Biotage® cartridge (90 g) to give the title compound as a transparent oil <j1 .05 
g, 45%). j 

Preparation 172 : 2-K1S.2R,4aS,5R,8R,8aR)-2-(a C etyloxy)-5-(2.2-dichloro-1- 
methylethenyD-Ba-hydroxy-S.B-diinetriyl-I^^.S.ej.S.Sa- 
octahydronapbthalen-1-yn M1.1-dimethylethyl) (2S,3aR 1 9bR)-6^h.oro-9b- 
({[(1 ,1 <limethylethyl)oxylcarbonyl}oxy)-5-Tnethyl-1 ,2,5,9b- ( . 
tetrariydropyrrolop^^^^ 

i 
i 

(2S 9bR)^chloro-3^(1.1-dimethyiethyl)oxy]carbonyl}-9b-({[(1.1- i 
dimethylethyl)oxy]carbonyl}oxy)-5-methyl-1 ^.Sa.S^b-hexahydropyrrolo^s- 
dl2 Hbenzoxazine-2-carboxylic acid (Preparation 153, 1.7 g), 1-methyl 
imidazole (0.39 g) and H mesitylene-2- S urtbnyl)-3.nHro.1,2,4-tria Z ole (1<4 g) 
were stirred in dichloromethane at room temperature for 20 mln. 5-^2.2- 
dichloro-1-methylethenyiyi ,8a^ihydroxy-3,8-dimethyl-1 ,2,4a,5,6,7,8,8a- , 
octahydronaphthalen-2-yl acetate (Preparation 173, 0.85 g) was added and 
the resulting mixture was stirred at room temperature. After 1 h, the reason 
mixture was concentrated in vacuo. The crude residue was dissolved ,n 
dichloromethane and preabsorbed onto silica gel before purifying by flash 
chromatography eluting with ethyl acetate : hexane (10 : 90, and then 30 : 70, 
and then 50 : 50 and then 100 : 0). The title compound was obtained as a 
white solid (0.71 g). 

i 
I 

Preparation 173 : 5^2,2-dict.loro-1-methyletheryl)-1.8a-dihydroxyi3,8- 
dimethyl-1 .2,4a,5,6,7,8,8a-octahydronaphthalen-2-yl acetate 

j 

To a stirred solution of (3aS,4R.6aR,7R,10R,10aR>7-(2.2-dichioio-1- 
rnethylethenyl)-2,2,5,10-tetramethyK,6a,7,8.9,10-hexahydro-3aH- 
naphtho[1.8a-dll1,3]dioxoM-yl acetate (Preparation 170, 0.95 g) in ethytene 
glycoi (40 mi) and methanol (10 ml) was added para^luenesu.phonic lacd 

i 
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(95 mg). The reaction mixture was heated to 75°C, after 1.5 h the reacjtton 
mixture was concentrated in vacuo to remove the methanol. The resultant 
solution was diluted with diethyl ether (30 ml) and water (30 ml) and the 
organic layer separated and washed with sodium hydrogen carbonate (3 * 30 
ml). The aqueous layers were back extracted with diethyl ether (2 x 20) ml) 
and the combined organic extracts were dried (MgS0 4 ) and concentrated to 
give the title compound as a white solid. 

Preparation 176 : 2-{(1 S,2R,4aS,5S.8R,8aR)-2-(acetyloxy)-5-[(l f!)-2- 
(cyclopropylamino)-1 -methylethy!]-8a-hydroxy-3 f 8-dimethyl-1 ,2.43,5,6.7,8,83- 
octahydronaphthalen-1-yl} 3-(1.1-dimethylethyl) <2S.3aR,9bR)-6-chloro-9b- 
({[(1 , 1-dimethytethyl)oxy]carbonyl}oxy)-5-methyl-1 ,2,5,9b- 
tetrahydropyrroloI2,3-c][2,1]benzDxazine-2,3(3aH)-dicarboxylate 

To 2-{(1 S,2R,4aS,5R,8R.8aR)-2-(acetyloxy)-8a-hydroxy-3,8-dlmethyl-5-[1 - 
methyl-2-oxoethyl]-1 ,2,4a,6,6 J,8,8a-octahydronaphthalen-1-yl} 3-(1 ,1- 

dimethylethyl) (2S,3aR,9bR)-6-chloro-9b-({[(1 , 1 -dimethylethyl 

)oxy]carbonyl}oxy)-5-metriyl-1 ,2,5,9b-ietrariydropyrrolo[2,3- 
c][2,1]benzoxazine-2,3(3aH)-dlcarboxylate (Preparation 160, 0.56 g, 0.73 
mmol) in anhydrous dichloromethane (5 ml) was added cyclopropylarnine 
(50 I. 0.73 mmol) and the reaction mixture was stirred at room temperature 
for 20 min. Sodium trlacetoxyborohydride (0.21 g, 1.0 mmol) was added and 
the reaction mixture was stirred for 18 h. The reaction mixture was diluted 
with ethyl acetate and washed with sodium hydrogen carbonate solution. The 
organic extracts were dried (Na 2 S04) and concentrated in vacuo to give the 
title compound as a yellow foam (0.56 g, 96%). 

Preparation 177 : 2-[(1S,2R,4aS l 5S,8R,8aR)-5-{2-[acetyl(cyclopropyl)am[[io]' 
1 -methylethyl}-2-(acetyloxy)-8a-hydroxy-3,8-dimethyl-1 ,2,4a,5,6,7,8,8a- . 
octahydronaphthalen-1-yQ 3-(1.1 -dimethylethyl) (2S,3aR,9bR)-6-chloroj9b- 
({[(1 ,1 -dimethylethyt)oxy]carbonyl}oxy)-5-methyl-1 ,2 ,5,9b- { 
tetrahydropyrrolo[2,3-c3[2,1]benzoxazine-2,3(3aH)-dicarboxylate • 
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Lthyly»^^ 

, * ^1.1-d.melhytelhyl) (2S .3aR,9bRy^hlon>9b<«( ? ,1 

dllhylsthyt^ony^y^^ 612 
eir2 1 lbemoxazin 0 -2.3(3aH>dl C art»^ a t9 (Praparaton 178. 010 * 0.12 

J™»„ in anhydrous dtchloromsthana (3 ml) was •*>- ,, 4 " 
mmol) in anhydro ^ ^ 

•*** w *' 1 ™ mmo.) was added dropwlsa and 
cooled to 0°C. Aoatlo anhydride (23 L 0.24 mmoi) , 

„. reacUon mfcture wae stirred under nitrogen tor 1 n. T* , reac* »«d» 

was dtlutod with dicnloromethane and washed w«h watar and than bnna The 

Zl ertraets ware dned (N^ - coneenlrated » ~» to 9 ,ve the 

title compound as a pale yellow solid. 

p tion 178 ■ 2 -[(1S.2R.4aS.5S.8R.8 a RV2-(acetyloxy>5k2- 

1 i 2,4a.5,67,8,8a-octahydronaphthalen-1-yiP(1 .1- 
dimethylettVl)(2S,3aR,9bR>6-chlo ro -9b-<{K1.1- 

c]t2,1]benzoxazin e -2,3(3aHVdicarboxylate 

hy l,xy^.methyM*^^^ JW 

nyaruxy- ( 2S,3aR s 9bR)-6-cbloro-9b-(fl(|1.1- 
dimethylethyl) „^i rt ro a- 

d,n^yle*y1>*y^^ .„ 
c ir 21 ]banzoxa z ina.2.3(3aHXllc a rt»oxylata (Prepared 163. «•■**" 

JL. and 4-d.rnethylarnlnopyddine (15 ma 0.12 mmo.) wars d,ss 0 ,ved m 
Z^ rou t «»— O -> °nd pyitdine (50 l« ™~0j- 

^ m -,vt,.^ was cooled to 0°C and methyl chloroformate!, (28 
oHHevi The reaction mixture was coui«u iu « 

t.37 loo was addad dropwise. Ana, alining toe 13 * »e t^on 
nlre was dlluled w«h ethyl ecetate and washad witt watar. 
w ,v> and than again with watar. Tha organic 

a nd oonoentrated to vacuo to give tha We compound as a yallow glassy sol* 
(89 mg, 86%). \ 
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Preparation 179 : 2-[(1S t 2R,4aS.5S.8R8aR)-2Kacetyloxy>5-(2- 
{cyclopropyl[(methyloxy)carbonyQannino}-1 -methylethyl)-8a-hydroxy-3,S- ! 
dimethyl-1 ^^a.S.ej.B.Sa^ctahydronaphthalen-l-yTIS-a ,1-dimethylethyl) ' 
(2S,3aR,9bR)^hloro-9l><{[(1J<limethylethyl)oxy]<^rbonyl}oxy)-5-methyl- 
1 ,2,5,9b-tetrahydropyrrolo^,3-c][2 ,1]benzoxazjne-2,3(3aH)-dicarboxylate | 

i 

I 

To 2-{(1 S^R.AaS.SS.SR.BaR^-tacetyloxyJ-S-Kl R>2-(cyclopropylamind)-1- 
memylethyIHa-hydioxy-3,8-dimethyl-1,2,4a,5^ 

1-yl} 3-(1 ,1-dimethylethyl) (2S,3aR,9bR)-6-chloro-9b-({[(Xl- 

dimethylethyl)oxy]carbonyl}oxy>-5-methyl-1 ,2.5,9b-tetrahydropyrrolo[2,3- 
c][2,1]benzoxa2lne-2,3<3aH)-dlcarboxylate (Preparation 176, 98 mg. 0.12 
mmol) and 4-dimethy!aminopyridine (15 mg, 0.12 mmol) in anhydrous 
dichloromethane (3 ml) was added pyridine (50 I; 0.60 mmol) and. the 
reaction mixture was cooled to 0°C. Methyl chloroformate was added 
dropwise and the reaction mixture was stirred for 18 h, before diluting with 
ethyl acetate and washing with water, citric acid (20% w/v) and water again. 
The organic extracts were dried (NaaSCU) and concentrated in vacuo to give 
the title compound as a yellow glassy solid (108 mg. 100%). 

Preparation 180 : 2-[(1S,2R,4aS l 5S,8R,8aR)-2-(acetyloxy>5-(2" 
{cyclopropyl[(ethylamino)cartonyf|amino}-1-methy1ethyl)-8a-hydroxy-3,8- 
dimethyM ,2,4a,5,6,7,8.8a-OCtahydronaphthalen-1-yl] 3-(1 ,1-dimethylethyl) 
(2S,3aR,9bR>6-chloro-9b-({[(1.1-dinTOthylethyl)oxy]carbonyl}oxy)-5-memvl- 
1 > 2,5 I 9b^etrahydropyrrolo[2,3-c][2,1]benzoxazine-2,3(3aH)-dicarboxylate ; 

i 
! 

To 2-{(1 S.2R,4aS.5S.8R.8aR)-2-(acetyloxy)-5-[(1 R>2-(cyclopropylaminq)-1 - 
methylethyq-Sa-hydroxy-S.B-dimethyl-l^^a.Sje.y.SpSa-octahydronaphthalen- 
1-yl} 3-(1,1-dimethylethyl) (2S,3aR 7 9bR)-6-chloro-9b-({[(i1,1- 

dimethyietnyl)oxy]carbonyt}oxy)-5-methyl-1 ,2,5,9b-tetrahydropyrrolo[2,3- ! 
c][2,1]benzoxazine-2,3(3aH)-dicarboxylate (Preparation 176, 0.16 g, -0.2 
mmol) in anhydrous dichoromethane (5 ml) cooled to O^C was added #hyl 
Isocyanate (0.017 ml, 0.22 mmol) dropwise and the reaction mixture Was 
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stirred under nitrogen. The reaction mixture was concentrated In vacuo jand 
the crude yellow residue was purified by flash chroamtography on silica gel (8 
g) eluting with ethyl acetate : hexane (1 : 1) to give the desired product as a 
white solid (1 1 4 mg, 61 %). 

Preparation 181 : 24(1R,4R,4aS.5R,6R)-5-({[(2S,3aR,9bR)^W 
dlmethylethyl)oxYlcarbonyl}-9tK{I(1 J-dimethvlethyl)oxy]rart>onyl}oxy)-5- , 
metbyl-1 ,2 I 3,3a ( 5,9l>hexahydropyrrolo[2 l 3-cl[2,1]benzoxazin-2.yl] 
carbonyi^xyVB-CacetyloxyHa-hydroxy^J-dimethyl-l ,2,3,4.43,5,6,83- 
octahydronaphthalen-1-yi]propanolc acid ! 

To a solution of 2^(1S > 2R,4aS.5S.8R.8aRWacetyloxy)^a-hydroxy^o-[2- 
hydroxy-1-methylethvl]-3,8-dimethyM ,2.4a.5,6 J,8,8a^ctehydroriaphthalen-1 - 
yf) 3-(1.1-oimethylethyl> (2S,3aR,9bR>-6-chloro-9b-({[(1,1- 

dimemylethyl)oxy]cart)onyl}oxy)-5-methvl-1.2,5 l 9b4etrahydropyrrolo[2.3- j 

c][2,1]benzoxazine-2.3(3aHHlicarboxylate (Preparation 157, SOOmg, 
0.64mmol) in anhydrous N.N-dimethylformamide (5ml) was added pyridlnium 
dichromate (845mg, 2.25mmol) and the resultant mixture stirred at room 
temperature under nitrogen for 4 hours. The reaction mixture was diluted with 
water (100ml) and extracted with diethyl ether (2 x 100ml). The organic 
extracts were washed with water (50ml). dried (Na 2 S0 4 ) and concentrated in 
vacuo. The crude product was purified by column chromatography oh a 
Biotage® silica (8g) column eluting with ethyl acetate : hexane (2:8) to giveithe 
title product as a white foam (240mg, 45%). 



Preparation 182 : 1,1-dimethylethyl (3R)-3-(methy1oxy)plperidine-1- 
cartwxylate 

To a solution of 1 .1-dimethylethyl (3R)-3-hydroxypiperidine-1-carooxy^ate 
(Preparation 128, 1.6 g, 7.95 mmol) in anhydrous tetrahydrofuran (35 mi) ^vas 
added sodium hydride (60% dispersion in oil, 0.32 g, 7.95 mmol) in portions. 
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The resulting mixture was stirred for 25 min then iodomethane (227 g 1 16 
mmol) was added dropwise and the reaction mixture was stirred for 17 h. pie 
reaction mixture was diluted with ethyl acetate (150 ml) and washed with brine 
(5% solution,! 50 ml). The aqueous layer was extracted with ethyl acetate (2 
x 50 ml) and the combined organic extracts were dried (MgS0 4 ) and 
concentrated in vacuo. The resulting yellow oil was purified by fljash 
chromatography on silica gel (70 g) eluting with dichloromethane : methanol 
(1 00 : 1 and then 50 : 1) to give a yellow oil (1 .68 g). The trace of iodine *vas 
removed by dissolving the product fn ethyl acetate (50 ml) and washing with 
aqueous sodium metabisulphite (5% solution, 2 x 35 ml), water (35 ml) and 
aqueous sodium hydrogen carbonate (5% solution, 35 ml). The organic 
extracts were dried (MgS0 4 ) and concentrated In vacuo to give the desjred 
product as a colourless oil (1 .62 g). 

Preparation 183 : {3R)-3-(methyloxy)piperidine 1 

A solution of 1,1-dimethylethyl (3R)-3-(methyloxy)piperidine-1-carboxylate 
(Preparation 182, 1.55 g, 7.2 mmol) in anhydrous dichloromethane (60 ml) 
was cooled to 4°C and then saturated with hydrogen chorlde gas for about 10 
min. The reaction mixture was stirred for 1 .5 h before concentrating in vauco 
and azeotroping with anhydrous diethyl ethyl to produce the hydrochloride jsalt 
of the title compound as a white hydroscopic solid (0.90 g). ' 

I 

Preparation 184 : 1,1-dimethylethyl (3S)-3-(methyloxy)piperidirie-1- 

i 

carboxylate ! 

! 
i 

To a solution of 1,1-dimethylethyl (3S)-3-hydroxypiperidine-1-carboxy)ate 
(Preparation 127, 1.8 g, 9.2 mmol) in anhydrous tetrahydrofuran (40 ml) ^vas 
added sodium hydride (60% dispersion in oil, 0.39 g, 9.2 mmol) in portions. 
The resulting mixture was stirred for 25 min then iodomethane (2.83 g; 20 
mmol) was added dropwise and the reaction mixture was stirred for 17 h. 'jThe 
reaction mixture was diluted with ethyl acetate (200 ml) and washed with brine 

I 
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(5% solution, 200 ml). The aqueous layer was extracted with ethyl acetate (2 
x 50 ml) and the combined organic extracts were dried (MgS0 4 ) and 
concentrated In vacuo. The resulting yellow oil was purified by flash 
chromatography on silica gel (100 g) eluting with dichloromethane : methanol 
(100 ■ 1 and then 50 : 1) to give a yellow oil. The trace of iodine was removed 
by dissolving the product in diethyl ether (60 ml) and washing with aqueous 
sodium metabisulphite (5% solution. 1 x 40 ml), water (2 x 40 ml) and 
aqueous sodium hydrogen carbonate (5% solution, 40 ml). The orgamc 
extracts were dried (MgSO,) and concentrated in vacuo to give the desired 
product as a colourless oil (1 .43 g). 

Preparation 186 : (3S)-3-(methyloxy)piperidlne 

A solution of 1.1-dimethylethyl ( 3 S)-3-(methyloxy)piperidlne-1-carboxy}ate 
(Preparation 184, 1.35 g. 6.27 mmol) In anhydrous dichloromethane (50 ml) 
was cooled to 4«C and then saturated with hydrogen choride gas for about 10 
min The reaction mixture was stirred for 2 h before concentrating in vauco 
and azeotroping with anhydrous diethyl ethyl to produce the hydrochloride isaft 
of the title compound as a white hydroscopic solid (0.82 g). 

Preparation 185 : 4-amlno^m e thy1-2-plper^ 

A solution of 4-aminc»-2^lorc-2-methy1pyrimidine.5^rbonitrile (Maybridge, 
100 m S . 0.6 mmol), piperazine (207 mg. 2.4 mmol). and triethylamine (71 mg, 
0 7 mmol) In W,NKiimethylacetamide (20 ml) was heated to 108 °C for 6 h. 
The reaction mixture was stirred at ambient temperature for 18 h before 
pouring into water (400 ml) and extracting with ethyl acetate (3 x 30 ml), *nd 
then dichloromethane (20 ml). The combined organic extracts were washed 
with water (3 x 150 ml), and then dried (MgSO<) and concentrated to g.ye a 
yellow solid (120 mg). The crx.de solid was pre-absorbed onto silica gel (250 
mg) and then purified by flash chromatography on silica gel (20 g) eluting W*h 
ethyl acetate : methanol (90 : 10 and then 80 : 20) to give the title compound 
as a white solid (28 mg). 
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Preparation 198 : 2-pipera2in-1-yl-5-(trifluoromettiyl)pyrimidine 

i 

To a solution of 1-amidino-piperazine sulphate (760 mg, 4.3 mmol) and 
1,1 ,5,5-tetramethyl-1 ,5-diaza-3-(trifluorometriyl)-1 ,3-pentadienium chloride, 
(Preparation 1 99. 720 mg, 3.1 2 mmol) in acetonltrlle (1 5 ml) was added 
sodium methoxide (25% in methanol, 1.2 ml). The reaction mixture was 
heated at 70"C for 1 h and allowed to cool overnight The solvents were 
removed In vacuo and the residue was dissolved in dichloromethane (20 nil) 
and washed with saturated aqueous sodium hydrogen carbonate (30 ml) and 
water (1 0 ml). The reaction mixture was dried (Na^SCXi) and the solvent j 

i 

removed in vacuo before the product was purified to give the title compound 
as a TFA salt (68 mg). i 

i 

Preparation 200 ; 4-[(4-chIorophenyl)oxy]piperidine 
To a solution of tert-butyl 4-hydroxy-1-piperidinecarboxylate (500 mg, 2.48 
mmol), 4-chlorophenol (320 mg, 2.48 mmol) and triphenylphosphine (650 rpg, 
2.48 mmol) in tetrahydrofuran (15 ml) at 0 °C was added dropwise 
diisopropylazodicarboxylate (490 jil, 2.48 mmol) In tetrahydrofuran (5 ml). 
The reaction mixture was allowed to warm to room temperature and stirred 
overnight in the absence of light. The solution was concentrated to give the 
Boc protected trtle compound. ; 
The Boc protected title compound was dissolved In hydrogen chloride (4N In 
dloxane, 10 ml) and stirred at room temperature for 2 h. The reaction mixture 
was evaporated to dryness and partitioned between ethyl acetate and water. 
The layers were separated and to the aqueous layer was added sodium 
hydroxide solution (2 N) and ethyl acetate. The organic layers were 
separated, combined and dried (NazSO*) before being filtered and evaporated 
to give the title compound. 



| 
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Claims 

1 . A compound of formula (I): 
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(0 

or a pharmaceutic* or vetennarily acceptabte salt or solvate thereof, 
wherein 

* is H. C-C # haloalM, CrC ft*. 

aikynyl, ary, or -OR-, sa,d C-C alkyi. Crf. ***** ^ 
optionally substituted by ona or mora substituents setected from COOR 
-OCOR". -OCOOR" and -OCONR ,2 R 12 and said Cz-C alkenyl and C^-Cs 
alkyrryl being optionally substituted by one or mora halo; 

* is C-Ce alky., alkenyl. or a 5- or ^membered .romaK or hon- 

eromatic beterocycle containing ona or more atoms eeiected Km N. O 

„ ltl C-C alM being optionally subs«uted by one or more subsbtuents 

halo said CrC. aKenyl being optionally substituted by one or mora 
substltuents selected from halo and <:OOR« and sak, 5- or o-membpred 
eromabc beterocycle containing ona or more atoms selected from N. O af* S 
being optionally substituted by on, or more substltuents selected from Q,-Ce 
alkyl and aryt; 1 
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r 3 is H. halo, aryl. C 2 -C 6 alkenyl, C2-C7 alkanoyl. or a 5- or 6-membered 
aromatic heterocycle containing one or more atoms selected from N, O and S; 

R* is C1-C2 alkyl, C 2 -C 6 alkenyl or C2-C s alkynyl, each optionally substituted by 
one or more halo, or -OC(0)OR 8 where R a Is C r C 6 alkyl; 

1 
I 

! 

R s and R B 

i 

either, when taken together with the nitrogen atom to which they are attached, 

i 

represent a saturated, partially unsaturated or aromatic, mono-, bi- or tricyclic 
heterocycle of up to 16 atoms optionally containing 1 or more additional 
heteroatoms selected from O, N and S, said heterocycle being optionally 
fused to a benzene or pyridyl ring and optionally substituted (Including, the 
optional benzene or pyridyl ring) by one or more R 8 and optionally substituted 
(including the optional benzene or pyridyl ring) on any aromatic ring thereof by 
-NR 15 R 16 , with the proviso that the heterocycle may not contain an -'NH- 
group; 

or 

R 3 and R 6 are each independently selected from H, CtC$ alkyl, Ca-Cg 
cycloalkyl, -CCKCa-CeJcycloalkyl, -COR 10 , C2-C7 alkanoyl, aryl, -OR 13 , - 
COOR 13 , -CONR 12 R 12 or -S0 2 R 13 , said Cy-C 7 alkanoyl being optionally 
substituted by OR 13 or halo, said Ci-Ce alkyl and Ca-Ca cycloalkyl being 
optionally substituted by one or more R B and said Qr-Ca cycloalkyl being 
optionally fused to a saturated or unsaturated ring of from 5 to 6 atoms, 
optionally containing one or more O. N or S atoms, said fused ring being 
optionally substituted by one or more 0)-C 6 alkyl with the proviso that when 
R 5 is H or -CH 3 , R 6 Is not Ci-C 6 alkyl; . 

R 7 is d-C 6 alkyl. C 2 -C € alkenyl, C*rC 6 alkynyl or aryl, said alkyl bbing 

optionally substituted by aryl; 1 

i 

i 
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R* is 0,-Cs aikyl. Cr* cyclop, * R*. -OR*, -OR 13 , COR 9 , COR- "-O- 

8 1^, C2-C6 alkeny.. -OR 13 , -SR'. *R™. *ftR«\ -OCOR . , 
-OCOOR 12 -OCONR-R- -CONR-OR- -CONR«R 13 . -NR CORp, - 
NR l2 COOR 12 , -NR 12 CONR 12 R« -COOR 13 . -COR 12 , oxo or halo, said C^C 
cycioa.ky. being opf.ona.ly subbed by aryi, said alky. be,ng optimally 
substituted by one or more substituents selected from C3-C cydoaM R , 
R " o R io .OR 13 . -SR». -SR 11 . -OCOR 12 , -OCOOR 12 , -OCONR ^ • . - 
NR 12 COR 12 -NR 12 COOR 12 . -NR 12 CONR 12 R 12 , -COR 12 or halo, and said C*-Cb 
alkeny! being optionally substituted by one or more substituents selected from 
halooraryl; 

R 9 is 

1 

(a) a S- or 6-membered aromatic heterocycle containing one or more atom(s) 
S e,ected from N, O and S and optionaily fused to a benzene ring. sa,d 
aromatic heterocycle being optiona.iy substituted (including on the optional 
benzene ring) by one or more substituents selected from C-C s alky.. C.-C* 
ha.oa.kyl, Cs-C* cydoalkyl, -OR 13 , -NR 12 R 1Z . -C0 2 R 13 . cyano and halo, or 

(b) a 4- to 8-membered saturated heterocycle containing one or more atoms 
5el ected from O and S and optionally fused to a benzene ring, said saturated 
heterocycle being optionally substituted (including on the optional benzene 
ring) by one or more substituents selected from C,-C 6 alky, and C-C* 
cydoalkyl; \ 

R'° Is aryl optionally substituted by one or more substituents selected frorn C- 

C, alKyi, CrC haloalM. <*». "W- C °* R " ^ W 
opBonally fused te a saturated or unsaturated ring ot 5 or 6 ate™. opbonal* 
containing one or note O. N or S atoms, said fused ring being optionally 
substituted by one or more Ci-Ce alky.; 

R 11 is H, Ci-Ce alky. orC 3 -C 6 cydoalkyl; 
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each R 12 is independently H, d-Ce alkyl, C r C 8 haloalkyl, Cj-Ca cycloalkjjrl or 
aryl, said Ci-Ce alkyl being, optionally substituted by aryl; j 

each R 13 is independently C1-C6 alkyl. d-C 9 haloalkyl, Ca-Ca cycloalktf or 
aryl, said Ci-C B alkyl being optionally substituted by aryl; j 

1 

r 14 is Ci-Ce alkyl. d-Ce cycloalkyl or aryl, said C-Ce alkyl each optionally 
substituted by aryl or -NHaryl; 

1 

R 15 and R 1B are either each independently selected from H, Ci-Ce alkyl and 
C 3 -C 8 cycloalkyl or, when taken together with the nitrogen atom to which they 
are attached, represent a 3- to 8-membered ring optionally containing one or 
more additional heteroatoms selected from O and S; and 

"aryl" means phenyl or naphthyl; . 
with the proviso that when R 3 is H and R 1 Is methyl, R 2 is not isopropenyl. 

2. A compound as claimed in clalml , wherein: 

R 1 is Ci-Ce alkyl, C1-C4 alkenyl, C|-C 4 alkynyl. OCi-Cb alkyl. OC1- 
C 4 alkenyl or OC1-C4 alkynyl; and 

1 
1 

R 2 is a thiazole ring optionally substituted with d to C 4 alkyl; a 
piperazine ring optionally substituted with Ci to C 4 alkyl; an 
isopropenyl group optionally substituted by halo; or an iso propyl 
group optionally substituted by one or more halo; NR 7 !* 8 wherein 
R 7 and R B may be taken together to represent a ring of up |to 7 
atoms optionally containing oxygen or may be independently 
selected from H or C1 to C 4 cycloalkyl; =NOR 17 wherein R 17 may be 
selected from C1 to Ce. C1 to C 4 alkynyl or C1 to C 4 alkenyl; j 

i 

I 

3. A compound as claimed in claim 1 or 2, wherein: i 

i 
I 

1 
1 
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R 1 is CH 3 , -Oallyl or -O-propargyl; i 

1 

R* is 2^hyhhiazol-4-yl. isopropyl. piperazinyl, 1 .2-dif.uoropropen- 
2-yl 1-oxopmp-2-yl methyl oxime. l-oxoprop-2^1 propargyl ox.me, 

1- oxoprop-2-yl ally) oxime, i-N-morpholinoprop-2-yl, 1-fluorop^op- 

2- yl, 1 ,1-difluoroprop-2-yl; \ 



r 3 , K* and R s are H; 



4. A 



compound as claimed in any of claims 1. 2 or 3. wherein R 3 . R 4 . 



and R B all are H, and R 1 and R 2 are as indicated below: 



-sj-z . .. . |» 




, f -' » d L t — i~ 


2-Ethylthiazoh4-yl, isopropyl 1 


~CH 3 


1>-d ifluoropropen-2-yl 


CH 3 


1-oxoprop-2-yl methyl oxtme 


CH 3 


1-oxoprop-2-yl propargyl oxime 


CH 3 


1 -oxoprop-2-yl allyl oxime 


CH 3 


Isopropyl 


CH 3 


1 -N-morphollnoprop-2-yl 


CH 3 


1-ftuoroprop-2-y» 

1 ,1-dif1uoroprop-2-yl J i 


CH* 


piperazin-1-yl (optionally 4- 
substituted with CrC6 alkyl, t 
phenyl, benzyl each of which ; 
groups may optionally be halo- , 
substituted by up to 3 halo 
I atoms 


Opropargyl 


| isopropenyl 


Opropargyl 


isopropyl 


Oallyl 


Isopropyl 



i 
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5. A pharmaceutical parasiticidal composition comprising a compound of 
formula (I) as defined in any of claims 1 to 4, or a pharmaceutical^ acceptable 
salt thereof, or a pharmaceutics lly acceptable solvate of either entity, together 
with a pharmaceutical^ acceptable diluent or earner, which may be adapted for 
topical administration. 

6. A formulation as claimed in claim 5 in the form of a formulation suitable for 
oral administration by capsule, bolus, tablet or drench, topical administration 
as a pour-on, spot-on, dip. spray, mousse, shampoo or powder formulation or, 
by injection (e.g. subcutaneously, intramuscularly or intravenously), or as an 
implant, or the compounds may be administered with the animal feedstuff and 
for this purpose a concentrated feed additive or premix may be prepared for 
mixing with the normal animal feed. 

■ 

i 
i 

7. A compound of formula (I) as defined in any of claims 1 to 4, or a 
pharmaceutically acceptable salt thereof, or a pharmaceutical^ acceptable 
solvate of either entity, or a pharmaceutical composition containing any off the 
foregoing, for use as a medicament 

i 

8. The use of a compound of formula (I) as defined in any of claims 1 to 4, or a 
pharmaceutically acceptable salt thereof, or a pharmaceutically acceptable 
solvate of either entity, or a pharmaceutical composition containing any of the 
foregoing, for the manufacture of a medicament for the treatment of a parasttic 
infestation; 

! 
i 

i 

9. A method of treating a parasitic infestation in a human being which comprises 
treating said human being with an effective amount of a compound of formujla (I) 
as defined in any of claims 1 to 4. or a pharmaceutically acceptable salt thejreof. 
or a pharmaceutically acceptable solvate of either entity, or a pharmaceutical 

composition containing any of the foregoing. ! 

! 

10. A veterinary or agricultural formulation comprising a compound of fonjnula 
(I) as defined in any of claims 1 to 4, or a veterinarily or agriculturally 



1 00608 ?4 14- Feb- 03 05:43 I 



14/02 243 Q * 46 



UDL LEEDS 



DOC RECEPTION 



©015/038 



214 Q 

accede saK the-aof. or a veterinarily or acceptable * 

X^lv together wah a «H« or aaricuUura.lv accept dnueat or 
oil the—on „ ada,*ad fortopica, » , 

i 

« A impound 01 fbnaula (.) as defined ,n an, o, dalms I* ^ 

o r . iT - - ~ '•; : rr: : 

agriculturally acceptable solvate of ether entity, o 

agriculturally e«epfable foliation coining any of the foregoing, for use 

as a parasiticide. 

A memcd of be*g a parae«c Wasted a, a »» 
^atment of the locus with an effective amount of a compound of fcrmula (0 as 

salt thereof or a veterinari* or agriculturally acceptable solvate of either 
el JTa veterinarily or ^cultural,, acceptable .on— confab, any 
of the foregoing. 

Am——- in d*n 12, wherein the tecus is the intestine, aKIn or 
fur of an animal. 

14. A compound selected from the group comprising: 

c][2,1]benzoxazine-2-carboxyiate 

l 

chloro y c] y [2 ,i]ben2cxazirie-2-cart>oxytate 
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(1 s,2R,4aS,5R,8R,8aR)-2-(acetyloxy)-5-[2-(acetyloxy).lH7iethylethyl]-aa- 
hydroxy-3,8-dlm©thyH,2,4a,5,6,7 r 8,8a-octahydronaphthalen-1-yl{2S,3aR;9bR)- 
6-chloro-9b-hydroxy-5-methyl-l ,2,3,3a.5,9b-Hexa hydropyrrolo[2,3-; 

c][2,1]benzoxazine-2-carboxylate \ 



(1S 2R,4aS,5R,8R,8aR)-2^acety1oxy)-8a-hydroxy-3,8-dirnethyl-5-{1-metliiyl-2- 
I(2^ethylpropanoyl)pxy]ethyl}-1 l 2,4a,5,6.7 l 8,8a^<^hydrgnaphthalen-i-yl 
(2S r 3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1 ,2,3 ,3a ,5.9b- 
hexahydropymolop^ip ,1 ]benzoxazlne-2-carboxyiate 



(1S,2R,4aS,5R,8R,8aR)-2-t(cyclopropylcarbonyl)oxy]-8a-hydroxy-3 l 8-dirTiethyl- 
S-d-methylethenylhl^^a.S.B.r.S.Sa-octahydronaphthalen-l-yl (2S.3aR.9bR)-6- 
chloro-9b-hydroxy-5-methyl-1 ,2,3,3a,5.9b-hexahydro pyrrolo[2,3- 
c][2,1]benzoxazine-2-cart>oxylat© 

(lS,2R,4aS,5S,8R.8aR)-8a4iydraxy-3.8-dimethy^ 

ynyloxy)carbonyljoxyH ,2.4a.5,6,7,8.8a-oc*ahydronaphthalen-1-yl 
(2S 1 3aR,9bR)-6-chloro-9b-hydroxy-5-methyM,2,3,3a,5.9b-hexahydro 
pyrralo[2.3-c][2,1]benzoxazine-2-carboxylate 

(1S2R,4aS,5S,8R,8aR)-8a-hydroxy^,8-dimethyl-5-(1-methylethyl)-2-{{[(2,2,2- 
tric^loroethy0oxy]carbonyl}oxy)-1.2.4a.5,6,7,8,8a-octahydronaphihalen-1-yl 
(2S,3aR f 9bR^6-chloro-9b-hyd^□xy-5-m©thy^-1 ,2,3,33,5,9 b- 
hexahydropyrrolo[2,3-c][2,1 ]benzoxazin©-2-carboxyl9t© 

(1S,2R,4aS,5S,8R,8aR)-8a-hydroxy-3.8-dimethyl-2-({[(1 - 
methylethenyl)oxy]carbonyl}oxy)-5-(1-metbylethyl)-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1 -yl <2S,3aR.9bR)-8-chloro-9b-hydroxy-5-inethyl- 
1 ^ASa.S.gb-hex ahydropyrroloP.S-clP.llbenzoxazin^-carboxylate 

(1 S,2R,4aS,5S,8 R,8aR)-8a-bydroxy-3,8-dlmethyl-5-( 1 -methylethyl)-2-{[(prop-2- 
enyloxy)carbonyl]oxy}-1 ,2,43,5,6,7.8, 8a-oclahydronaphthalen-1-y1 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1 ,2,3,3a,5,9b-hexahydro 
pyrrolo[2,3-c][2,1]benzDxazine-2-<;arboxylat© 

(1S^R,4aS,5S,8R8aR)-1-({[(2S,3aR.9bR)^-chbrc>-9b^ydroxy-5-methyl- 
1,2,3,3a,5,9b-hexahydropyrrolo[2.3-c][2,1]benzoxazln-2-yl]carbonyl}oxy!>-8a- 
hydroxy-3,8-dimethyl-5-(1-methylethenyl)-l,2,4a,5,6,7,8,8a" ! 
octahydronaphthalen-2-yl methyl butanedioate 

(1S,2R,4aS,5S T 8R,8aR)-8a-hydroxy-3,8-dimethyl-5-(1-memylethenyO-2-(pent-4- 
enoyloxy>1 ,2,4a,5,6,7,8.8a-octahydronaphthalen-1 -yl (2S,3aR,9bR)-6-chk>ro- 
9b-hydroxy-5-methyl-1 ,2,3,3a,5,9b-hexahydropyiTolo[2 ,3-c][2,1 ]benzoxazine-2- 

carboxylate 
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c][2J]benzoxazine-2-carboxy1ate 
(iS^aS.SR.SRSaRmformylo^^^ 

,V wl ' + u ar ,,,ivi o 4a 5 6 7 8 8a-octahydronaphthaiert-1-yl (2^,daK,aDF\Mo- 
2,1lbenzoxazlne-2-carboxylat© 
MS 2R4aS 5 R8R.8aR)^a4iydr W y-3,8-dimethyl^-(1-methylethenyl)-2-p,3> 

f2S 3aR 9bR)-6^hloro-9b-hydroxy-5-methyl-1 ,2 ,3,33,5 90-416X3 
' hydropyrrolo[2 r 3^l[2.1]lwnzo>cazine-2-carboxyl a te 

MS 2R 4aS 5S 8R.8aR)-2Kacetyloxy)-5WetW^ 

(1S ' 8 fb^ 

<2S 3aR,9bRV6-chloro-9b-hydroxy-5-methyH.2,d ,6a,t>,m- 

hexahydropyrrolop^-clP.Hbenzoxazine^-carboxylate 

i<\ d ?R 4aS 5R 8R 8aR>2-(acetyloxy)^2.2^'flu°r^ 
hyd^^ 

Y 6-chloro^biydrDxy-5-methyH ,2.3.3a. 5.9b-hexahydropy rrolo[2,3- 

c][2, 1 ]benzoxazine-2-carboxy1ate 

m«5 on 4*s 5R 8R 8aRV2^acety!oxyV5-[2-fluoro-1-methylethyn^a-hydro^-3,8. 
dime^^^ 

hvdroxy-5-mathyH A3.3a,5,9b-hexahydropyrr O lo[2,3-cl[2.1]benzoxazine-^ 

carboxylate 

(1S.2R.4aS,5S > 8R,8aRWacetyloxy)^ 

LrphoWylethyl]-1,2,4a,5A^^^^ 

6^hloro-9b-hydroxy-5-methyi-1 .2.3.3a,5.9b-hexah ydropyrrolo[2> 
c][2,1]benzoxazine-2-carboxylate 

(1S,2R.4aS,5R.8R,8aR)-2-(a^tytoxy)^^^ 
3 8^ me^M ,2.4a.5.6 J.S.Sa^ctahydronaphlhate^ 
9b-hydroxy-5-methyl-1 ,2.3,3a,5,9b-hexahydropyrrol o[2.3-c][2,l]benzoxazine-z 

carboxylate j 
(1S^R ) 4aS.5R,8R.8aRh2-(ac e t y ioxvV5-l2^dlfluoro-1^ 
3,8^methyl-1 ^^a.S^.y^.Sa-octahydronaprrthalen-^ I -yl f^f^^^° 2 . 
9b-hydroxy-5-rnethyl-1 ,2.3,3a,5.9b-hexahydro pyrrola^^llbenzoxazme-,: 

carboxylate ; | 
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(iS.aR^S.SR^aSaRWacetyloxyV^^-difluoro-l-methylethyll-Sa-hydroxy- 
3,8-dimothyl-1.2,4a,5,6J.8,8a-octahydronaphthalen-1-yl(2S,3aR,9bR)-6-chloro- 
9b-hydroxy-5-methyl-l,2,3,3a t 5 l 9b-hexahydropyrrolo[2,3-c][2,1]benzoxaz!ne-2- 

carboxylat© j 

(1S,2R,4aS,5R,8R,8aR^2-(acetyloxy)-5-(2 l 2-dichlorq-1-methylBthBnyl)^8a- 
hydroxy-3 I 8-dimelhyl-1 > 2,4a F 5A7,8 l 8a^ctahydronaphthalen-1-yl(2S,3aR;9bR)- 
6-chloro-9b-hydroxy-5-methyl-1 ,2,3,3a,5 p 9b-hexahydropy nolo[2,3- 
c][2,1]benzoxazine-2-carboxy1at© 

(1S,2R,4aS s SS,8R f 8aR)-2-(acetyloxy)-8a-hydroxy-3,8-dimethyl-5-{1-metJiiyl-2- 
[(phenylmethylJaminoJethylhl^^a.S.ej^.ea^ctahydronaphlhaleivlTyl 
(2S.3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1,2 r 3,3a,5 I 9b- j 
hexahydropyrrolo[2.3-c][2 ,1 ]benzoxazine-2 carttoxylate 

(1 S,2R,4aS,5S3R,8aR>2^acetyfoxy)-5-(2-^(2-chlorophenyl)rnethy1]amino}-1 - 
methylathyl)-8a-hydroxy-3,8-dimethyl-1 ,2,4a, 5,6,7,8,8a-octahydronaphthalen-1 - 
yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyH , 2,3,3a.5,9b- 
hexahydropyrrolo[2,3-c][2,1]benzoxazlne-2-carboxy1ate 

(1S,2R,4aS,5S,8R,8aR)-2^acetyloxy)-542-[(fliran-2-ylmethyl)amirio]-1- 
methylethyiyaa-hydroxy-3 ,8-dimethyM ,2,4a,5,6 ,7.8 ,8a-octahydronaphtha;ien-1 - 
yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1 ,2,3,3a ,5,9b- 
hexahydropyrTolo[2.3-c][2, 1 ]benzoxazine-2-carboxy1ate 
(1S,2R,4aS,5S,8R,8aR)-2-(aretyloxy)^a4iydroxy-3,8-dimethyI-5-(1-methyl-2- 
^-mathylphenyOmethyflaminolethyiJ-l^^a.S.ej.a.Sa^ctahydronaphthaleri-l- 
yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1. 2,3,3a,5,9b- 
hexahydropyrrolo[2,3-cl[2,1 ]benzoxazine-2-carboxylate 

(1 S ,2R,4aS ,5S,8R,8aR)-2-(acetyloxy)-8a-hydroxy-3,8-dimethyl-5-{1 -methyl-2- 
{[(1S)-1-phenylethyl]arnino}ethyJ)-1.2,4a J 5 > 6 r 7,8,8a-octahydronaphthalen-1-yl 
{2S,3aR,9bR)-6-chloro-9b-hydroxy-5-in©thyl-1 ,2.3, 3a,5,9b- 
hexahydrDpyrrolo[2,3-c][2,1.]benzoxazlne-2-carboxylata 

(1S,2R.4aS,5S,8R ( 8aR)-2-(ac^ty!oxy)-5-(2^(3-chlorophenyl)methyl]amino3-1- 
methyIethy1)-8a-hydroxy-3,8-dimethyl-1 ,2.4a.5,6.7,8.8a-octahydronaphthalen-1 - 
yl (2S.3aR,9bR)-6-ch1oro-9b-hydroxy-5-methyM, 2,3,3a,5,9b- 
hexahyd ropym>lo[2,3-c][2,1 lbenzoxazine-2-carboxylate 

(1S 1 2R,4aS.5S,8R,8aR)-2-(ac«tyloxy)^a-hydiioxy-3.8^imethyl-5-[1-methyl-2- 
' ({p^methyloxyJphenyQmethyllarninoJethyO-l^^.S.ej.a.Sa- ; 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-meth jyl- 
1 l 2,3 7 3a,5,9b-hexahydropyrrolo[2,3-c][2,1]benzoxazin©-2-carboxylafe 

(lS.2R,4aS.5S.8R,8aRV2-(acetyloxy>8a-hydroxy-3,8<linriethyl-5-[1-iTiethyl-2-(4- 
pyrldli>2-ylpiperazir>1-yl)ethyn-1.2 f 4a,5,6,7,8,8a<>clahydronaphthalent1-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1,2 ,3,3a,5,9b- 
hexahydropyrrolo[2,3-cl[2, 1]b©nzoxazlne-2-carboxylata . 

i 
i 
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(iS^^aS^S^RSaRWacetyloxyJ^a-hydroxy-a^a-dlmethykS-n-metriyl^- 
(methyl{[4-(methyloxy)phenyGmethyl>amino)ethyl]-1 ,2.4a.5.6.7,8,8a-: 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy- 5-methyi- 
1,2 f 3,3a t 5,9b-hexahydropyrrolo[2,3-c][2.1]benzoxazine-2-carboxylate 

(1 S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-5-(2-{4-[(ethyloxy)carbonyl]-1 ,4-diazepan- 
1 -yl>1-methylethyl)-8a-hydroxy-3 t 8-dimethyl-1 . 2.4a,5,6,7,8,8a- 
oclahydronaphthalen-1-yl (2S,3aR,9bR>6-chloro-9b-hydroxy- 5-methyl- 
1,2,3,3a,5 t 9b-hexahydropyrrolo[2,3-c][2J]benzoxazine-2-carboxyIate 

(1S.2R,4aS,5S.8R.8aR)-2-<ac^oxy)-8a-hydroxy-3,8-dimethyl-5^1-methy1-2-[4- 
(phenylmethyl)-l ,4-diazepan-1-yl]ethyl}-1 ^^.S.ej.B.Sa-oclahydronaphthalen- 
1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-meth ^-1,2,3,33,5,9^ " 
hexahydropymolop.S-clpJlbenzoxazin^-carboxylate | 

(lS,2R.4aS,5S,8R,8aR)-5^2-[ac«tyl(ethyl)amino]-1-methytethyl}-2-(ac6tyloxy> 
8a-hydraxy-3,8-dimethyl-1 ,2,4a,5,6,7 ( 8,8a-octahydronaphthalerKl-y( 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methy1-1 ,2,3,3a.5,9b - 
hexahydropyrrolo[2,3-c]t2,1]benzoxazIne-2-carboxylate j 

(1 S.2R,4aS,5S,8R.8aR)-5-{2-tacetyl(cyclopropyl)aminol-1-me1hylethyl}-2- 
(acetyloxy)-8a-hydroxy-3,8-dimethyl-1 ,2.4a,5.6,7,8,8a-octahydronaphthalen-1-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyH ,2,3,3 a,5,9b- 
hexahydnopyiToloI2,3-c][2,1]bBnzoxazlne-2-carboxylate 

(1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-5-(2- 
{cyclopropylt(methyloxy)c^rbony]]am1rio}-1-methyletliyl)-8a-hydroxy-3;8- 
dimethyH ^^a.S.ej.S.Ba-octahydronaphthalen-l -yl (2S,3aR,9bR>-6-chlo|ro-9b- 
hydroxy-5-m ethyM ,2,3,3a,5,9b-h6xahydropyrTOlo[2,3-c][2 J 1]ben20xazine-2- 

carboxylate 

(1 S,2R,4aS ,5S,8 R.8aR)-2-<acetyIoxy)-5-(2-{ethylt(methyloxy)calrbonyl]amtno^1 - 
methylethyl>^a-hydroxy-3,8-dirnethyl-1.2,4a,5,6 P 7,8,8a-octahydronaphthal©n-1- 
yl (2S.3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 1 r 2,3,3a,5,9b- 
hexahydropyrrolo[2 r 3-c][2,1]benzoKazirie-2-carboxylate . 

(1S,2R,4aS,5S,8R.8aR)-2-(aqetyloxy>5-(24I(2,5-dichloropheny1)methyl]amino}- 
l-methylethyO-Ba-hydroxy-a.S-dlmethyl-I^^.S.ej.B.ea-octahydronaphthalen- 
1-yl (2S,3aR.9bR)-6-chloro-9b-hydroxy-5-fnethy 1-1 ,2,3,3a,5,9b- 1 
hexahydropyrrolop.S-clP.llbenzoxazine^-carboxylate J 

(1S,2R,4aS,5S,8R,8aR)-2^ac«tyloxy)-M2-{[<3,5^ichlorophenyl)methyl]arTiino}- 
1-methylethyl)-8a-hydroxy^3,8-dimethyl-1 > 2,4a,5,6,7 > 8,8aH3ctehydronaphthalen- 
1 -yl (2S.3aR.9bR)-6-chloro-9b-hydroxy-5-methy 1-1 ,2,3,3a,5,9b- j 
hexahydropyrrolo[2,3-c][2,1]ben2oxa2ine-2-carboxylate j 
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{1S.2R,4aS,5S,8R,8aR)-2-(acetylo>cy)-5-<2- : 
(cydopropyltf^^ 

7 carboxylste 
(18,2*4*3^8^0^^ 

f2S 3aR,9bR)-6-chloro-9b-hydroxy-5-methyH ,2.3,4a,5,yD- 
/-o « a <= « ftp R aR V2-<a(»tvloxy>*a-hydroxy^,8-dim^^^ 

hexahydropyrTo1o[2.3-c][2,1lbenzoxazine-2-carboxy1ata 
o« x c« ftp RaRW^acetvloxyVSa^ydroxy-S.S-dimethyl-MI-meth^- 

{me y 1 V5 (2S 3aKsbR)-6-chloro-9b-hydroxy-5-methyt- 1.2,3.3a 5,9b- 
V hexahyd^pyrVolo[2,3^]l2 .IJbenzoxazin^^rboxylate , 
„ c a 3 <; «q or aaRV2-(acetyloxyV8a-bydroxy-3,8-dimethyl-5-[1-metfiyl-2- 

(2S 3aR,9bR)-6-chloro-9b-hydroxy-5-methyM ,2,3.3a 5 9D-n 
^ a hyd ro pyrTolo[2,3-cl[2,1]benzoxazln e -2- C arboxyl a te 

7 ^hexahydropyroloP^-clPJ^n^xazjne-^carboxylate 

[m ethyKpynd^^ , 

V hexal^ \ 

methyIethyl>8a-hydrox^3,8-d.methyl-^ L ,2 J^' ? 3 3a 5 9b- . 

yl{W3aR,9bR>6-chloro-9b-hydroxy-5^^^ 

V hexahydrwr°^ 

i 
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(1 S,2R,4aS,5S,8R8aR)-2-(acetyloxy)-8a-hydroxy-3,8-dimethyl-5K^^ 
fl£henyl(pyridIn-3-yl)methy1]amino}e^^ 

1-yl (2S,3aR,9bR>-6-chloro-9b-hydroxy-5-methy 1-1 ,2,3,3a,5,9b- ; 
hexahydrapyrrolo[2,3-c][2, 1 ]benzoxazine-2-carboxy!ate 

(1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a-hyd roxy-3,8-dimethyl-5-{1 -methy')-2-[4- 
(2-phenylethyl)piper^r^1-yl]ethyl}-1,2.4a,5,6,7 l 8,8a-octahydronaphthaleh-1-yI 
(2S.3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 1 ,2,3,3a,5,9b- 
hexahydropyrroloI2,3-c][2, 1 ]benzoxazine-2-carboxylate i 

(1S,2R,4aS,5S J 8R,8aR)-2-(acetyloxy)-5-{2-[4-(1.3-benzodioxol-5- • 
ylmethyl)piperazirv1 -ylj-1 -mettiyle1hyl}-8a-hydroxy-3,8-dimethyl- ; 
1 ,2 t 4a,5,6 ,7,8,8a-octahydronaphthalen-1 -yl (2S.3aR.9bR)-6-cbloro-9b-hydr oxy- 
5-methyH ^.a.aa.B.Sb-hexahydrapyrrolop.^^^lbenzoxaan^-carlaoxyiate 

I 
I 

(1S,2R,4aS,5S t 8R,8aR)-2-(ac»tyloxy)-8a-hydroxy-3 i 8-dimethy^5-(1-met^1vH-2-{4- 
l3-(methyloxy)phenyl]piperazIn-1-yl}ethyI)-1.2,4a.5,6,7 ( 8 k 8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-ehloro-9b-hydroxy-5-m ethyi- 
1 f 2^ I 3a l 5 f 9b-hexahydropyrrolo[2,3-cH2,1]benzoxazlne-2-^rboxylate 

(1 S,2R,4aS,5S ,8R8aR)-2-<acetyloxy)-5-[2-(4-{I<4- 
chlorophenyl)methyl]oxy}piperidjn-1-y1H^e^ 

1,2 > 4a I 5,6,7,8,8a-octahydronaphthalen-1-yl(2S,3aR,9bR)-6-chloro-9b-hyd roxy- 
5-methyM ^.a.Sa.S^b-hexahydropynroloP.S-clP.libenzoxazin^-carboxylate 

(1S^R,4aS,5S,8R.8aR)-2-(acetyloxy)-8a-hydroxy-3 l 8-dimethyl-5-C1-methyl-2-{4- 
[2-(methyloxy)phenyl]piperazin-1 -yl}ethyi)-1 ,2.4a,5.6.7,8,8a- 
octahydronaphthalen-1-yl (2S r 3aR,9bR)-e-chloro-9b-hydroxy-5-m ethyl- 
1,2,3,3a,5,9b4iexahydropyrrolo[2,3-c][2J]benzoxa2lne-2-carboxytate 

(1S,2R,4aS,5S.8R,8aR)-2K9cetylQxy)-5-{2W 

methylethyl}-8a-hydroxy-3,8-d imethyl-1 ^a.S.ej.S.Sa-octahydronaphthalen-l - 
yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-meth yJ-1 ,2.3,3a,5.9b- 
hexahydropyrro[o[2,3-c][2,1]benzoxazlne-2-cart>oxylat© 

(1 S,2R,4aS,5S ? 8R,8aR)-2-(acety1oxy)-8a-hydroxy-3,8-dimethyl-5-<1 -methyI-2-{4- 
[(S-melhylphenyl^ethyQpiperazin-l-ylMhyl^l^^a.S.S^.S.Sa- 
oclahydronaphthalen-1-yl (2S,3aR,9bR)-6-chJoro-9b-hydroxy- 5-methyl- 
1 ^.S.aa.S.gb-hexahydropyrroloP.S-clP.llbenzoxazlne^-carboxylat^ 

(1S,2R,4aS,5S.8R8aR)-2-(acetyloxy)-5-{2-[(2 l 2- 
dimethylpropanoy])(ethyl)aminoh1-methylethyl}-8a-hydroxy-3,8-dimethyl- 
1 ,2,4a,5,6,7,8,8a-octahydronapbthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy- 
5-met hyM ,2,3,3a,5,9b-hexahydropynt)to[2.3-c][2,1]benzoxazine-2-carbc»cylate 

(1 S ,2R,4aS,5S ,8R,8aR)-2-(acetyloxy)-8a-hydroxy-3,8-dimethyl-5-{1 -methyl-2- 
[methyI(propanoyl)amino]ethy^1,2,4a,5,6.7.8,8a-OC«ahydronaphthalen T 1-yl 
(2S.3aR.9bR>-6-<;hloro-9b-hydroxy-5-methyl-1 ,2,3,3a, 5,9b- 
hexahydropyiToloP,3-c][2,1]benzoxazin€s-2-carboxylate ] 

i 

i 

! 

I 
I 

I 
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(1 S 2R,4aS,5S,8R.8aR)-2^acetyloxy)-8a-hydroxy-3 1 8^ 

[(1-methylethyl)(propanoy1^ 

1 -yl (2S,3aR,9bR)^6-chloro-9b-hydroxy-5-methyl- 1 ,2,3,3a.5.9b- 
hexabydropyrrolol2,3-cl[2. 1 ]benzoxaane-2-carboxylate 

(1 S 2R,4aS,5S,8a8aR)-2-(acetylQxy)-5-{2-l(2.2-dimethylpTopanoylXl- 
methylelhyl)amino]-1 -methylethyl}-8a-hydroxy-3,8-d imethyM ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR.9bR)-6-chloro-9b-hydro xy-5-methyl- 
1 ,2,3,3a,5 ,9b^hexahydropyrrolo[2,3-cl[2 f 1lbenzoxazlne-2-carboxylate 

(1S 2R 4aS,5S,8R8aR>2Kacetyloxy)-8a-hydrDxy-3 l 8^imethyl-5K1-m©tnyl-2- 
{(1-methylethyl)[(methyloxy)acetyl]amino}ethyl)-1 ,2 ( 4a,5,6,7,8 t 8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR>6-ch1oro-9b-hydroxy-5 -methyl- 
1 .^S^a.S.gb-hexahydropyrroloP.S-clP.llbenzoxazin^-carboxylat© 

(1S,2R,4aS,5S,8R,8aR>2-(acetyloxy)-5-{2-l[(2- : 
chlorophenylJmethyNpropanoyl^ 

1 2 4a 5 6J,8,8a-octahydronaphthaleiVl-yl (2S,3aR.9bR)-6-chtoro-9b-hydroxy- 
5-methyM,2,3,3a.5,9b-hexahydrqpyr^ 

(1S.2R,4aS > 5S.8R,8aR)-2-(acetyloxy)-6-(2-{[(2- , 
chlort>pheny1)methy0((methyloxy)acety^^ 

dimethyH ,2.48,5,6 .T.S.Sa-octahydronaphthalan-l-y (^faRfbR^e-ch^b- 
hydroxy-S-rnethyl-I^^.Sa.S.gb-hexahydropyrroloP.S-clP^lbenzoxaa^- 

carboxylate 

(1S,2R,4aS l 6S,8R T 8aR)-5-(2-{acetyl[(2-methylphenyl)methyl]amino}-1- 
methylethyl^-tac^lyloxyVea-hydroxy-S.S-dimethyl-I^^.S.e,? ,8,8a- 

octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-met hyl- 
1,2 t 3,3a,5,9b-hexahydropyrrolo[2,3-c][2 > 1]benzoxazine-2-carboxylate 

(1 S 2R,4aS,5S,8R,8aR)-2-(acetyloxy>~8a-hydroxy-3,8-dime^^ 

' rr(2-methylphenyl)methyl](propanayl)amino]ethyl}-1 .2,48,5,6.7,8,83- 
octahydronaphthalerv1-yl (2S,3aR,9bR>6-chloro-9b-hydroxy- 5-methyl- 
1 ^.S.Sa.B.gb-hexahydropyrrolop.S-clP.llbenzoxazin^-carboxylate 

(1S 2R 4aS > 5S.8R,8aRV2-(acetyloxy)-Ba-hydroxy^^^ 
(r<methyloxy)acetyq[(2-methy1pte^ 
o^ahydronaphthalen-1-yl (2S,3aR,9bR>-6-chlo ro -9b- hydroxy^-methyl- 
1,2,3,3a,5.9b-hexahydropyrrolo[2,3-c][2.nbenzoxazine-2-carboxylate 

(lS,2R,4aS.6S,8R.8aR)-2-<acatyloxy)-5-[2-(4-{[(4- ! 
fluorophenyl)methyl]oxy}pip^ir^ 

\ i 2 2 5fiJ,8 ^a-ocJahydronaphthalen-1-yl (2S,3aR,9bR)^hlon>-9b-hyd roxy- 
^methyl-1.2,3.3a.5.9l>hexahydropyrr^^^^ 

(1S.2R4aS,5S.8R,8aR^2Kacety]oxy)-5-<2^ 

1-vlV1WTiethytethyl)-8a-hydroxy-3,8-dimethyl-1 ,2,48.5,6.7,8,83- -, 
octahydronaphthalen-1-yl (2S.3aR,9bR)-6-chloro-9b-hydroxy- 
1 2 3,3a l 6,9b-hexahydrapyrTolo[2,3^][2,1]benzoxazine-2-carboxylat^ 
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i 

(1S,2R,4aS f 5S.8R,8aR)-2-(acety1oxy>5-[2K3 1 4^iM 
methylethyIHa-hydroxy^,8-dimethyl-1.2,4a,5,67,8,8a^(^ahydrt)napht^ 
yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 1,2 ,3,3a ,5.9b- 
hexahydropyrrolo[2,3-c][2,1 ]benzoxazine-2-carboxylate i 

(1S 2R,4aS,5S,8R,8aR^2-(acetyloxy)-5^-[(2R,6S>2,6-dimethylmo 
1-methytethy^8a-hydroxy-3,8-dimethyl-^ 

1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-meth yl-1,2,3,3a f 5.9b- 
hexahydropyrrolo^.S-c^.Hbenzoxazine^-qarboxylate j 

(1 S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a-hydroxy-3,8-dlm©thyl-5-{ 1 -methyl-2- 
[methyl(3.3,3-trifluoropropanoy1)amino]ethyl]-1 ,2,48,5,6,7,8,88- , 
octahydronaphthalen-1-yl (2S,3aR.9bR)-6-chloro-9b-hydroxy-5-rn ethyl- 
1,2,3,3a,5 f 9b-hexahydropyrrolo[2,3-c][2,1]benzoxa2ine-2-carboxylate 

(1S,2R,4aS,5S r 8R,8aR)-2-(acetyloxy)-8a-hydroxy-3 l 8-dimethyl-5^1-metl!tyl-2- 

[[(2-methylphenyl)methylK3,3.3-trifluoropropanoyl)amino]ethylh 
1 ^^a.S.exS.Sa^ctahydronaphthalen-l-yl (2S,3aR,9bR)-6-chl oro-9b-hydroxy- 
5-methyl-l,2 l 3,3a,5,9b-l^xahydTOpyrrolo[2,3Hi][2,1]benzoxazine-2K»rt)o^^^ 

(1S,2R,4aS,5S3R,8aR>2-(acetyloxy)-aa-hydroxy-3,8^imethyl-5-(1-rnethyl-2-{4- 
[(4-methylphenyl)methyl]piperazln-1-yl}ethyl)-1 ,2,43,5,6.7,8,83- . 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy- 5-methyl- 
1 ^^.Sa.S.gb-hexahyd ropyrrolot2,3-c][2,1 ]benzoxaz]ne-2-carboxylat© 

(1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a-hydioxy-3 ( 8-dim©thyl-5^1-methyl-2-{4- 
[6-(methyloxy)pyridazln-3-yl]piperazin-1-yl}etbyl)-1 ,2,43,5,6,7,8,88-' 
octahydronaphthalen-1-yl (2S.3aR.9bR)-6-chloro-9b-hyd roxy-5-methyl- 
1,2,3,3a l 5,9b-hexahydropyrrolo[2,3-c][2.1]benzoxa2ine-2-carboxylate 

(1S,2R,4aS,5S,8R f 8aR)-2-(acetyloxy)-5-{2-t4-<6-chloropyrazin-2-yl)piperazln-1- 
yQ-1 -methylethyl}-8a-hydroxy-3,8-dimethy1-1 ,2.4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5- mathyk 
1 ,2,3,3a,5,9b-hexahydit>pyrroloi[2,3-c][2,1]benzoxazrne-2-carboxy1ata 

(lS r 2R,4aS,5S,8R.8aR)-2-(ac©tyloxy)-5-{2-I4-(6-chloropyridin-2-yl)piperalzin-1- 
yl]-1-methylathyl}-8a-hydroxy-3 ( 8-dim6thyl-1 f 2,4a,5 5 S l 7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR>-6-chloro-9b-hydroxy-5- methyl- 
1,2,3,3a,5,9b-hexahydropyrrolo[2.3-c][2,1]b©n20xazine-2-carboxylat© 

(1S,2R,4aS,5S,8R.6aR)-2-(aTOtyloxy)-8a-hydroxy-3^ 

phenylpiperazin-1 -yl)ethyl]-l ,2,4a,5,6,7,8,8a-octahydronaphthalen-1-jyl 
(2S,3aR,9bR>6-chloro-9b-hydroxy-5-methyl-1 ,2,3,3a. 5.9b- ' 
hexahydropyrrolo[2,3-c][2,1]benzoxazine-2-carboxylat© 

(1 S,2R,4aS,5S,8R,8aR)-2-(ac^tyloxy)-5^2-[4Kcyclobexylmethyl)plpera2lrii-1 -yQ- 

1-methylethyl}-8a-hydroxy-3,8-dimethyl^ 

1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-meth yM,2,3,3a,5,9b- j 
hexahydropyrrolop ,3-c][2, 1 ]benzoxazine-2-carboxylate 

i 
i 
i 
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(18 2R ^e^a^W^ 

^ ' Cn -i methvlethv1>-8a-hydroxy-3,8-dimethyl-1 ,2,43,5,6.7,8,8a- 

lT3 3a,5 > 9b-hexahydropyr ro lol2,3-c][2,1lbenzD^ 

od br R a RV2-facetvloxy)-8a-hydroxy-3,8-dlmethy^ 

(lS I 2R,4aS,5R,8R,8aRh^acexyTOxyr j a * aMtfe hvdronaphtha en-1-yl 
oxo-2-Kphenytmethyl)^^ , 
i\h j 9bR x 5 . chloro _g b .hydroxy-5-methyl-1 ,2,3, 3a.5.9b- . 

(lS,2R,4aS.5R.8R.8aR)-2.(acetytoxy)-5-{2-[[C2- 
carboxylate 



MS 2R4aS 5S 8R.8aR)-8a-hydroxy-3.8K)imethyU5-(1-methylethyl)-2- 

(2S;3aR,9bRV6-chlOTO^b-hydroxy.5^methyl-1,2^,3a 5 9b-hexany 
dropyrrolo[2,3-c][2,1]benzoxazlne-2-cart > oxy1ate 

MS 2R 4aS 5S 8R,8aRWac*tytoxy)^[2^cyctohe^^ 

f2S 3aR,9bR)-6-chloro-9b-hyclroxy-5-rnethyl-1 ,2.3,3a£9b-h 
4xahydropyTrolo[2,3^l[2,1]benzoxazine-2-carboxylate 

* ' l-yfrWmethylethy!}^ 
oclahytonapht^^ 

vn-1-methvlethyn-8a-hydroxy-3 r 8-dimethyl-1.2,4a.5.6 ,7.8,8a- 
oaahydronapXate^ 

(1S,2R,4aS,5S.8*8aR)-2-<a C e^^^ 

vn-1 -methyl6thyl}-8a-hydroxy-3,8-dimethyl-1 ,2,43.5.6,7.8,8a- , 

oo cc or a a RV2-faceWloxvV542-[4^4-chlorophenyl)piperazin-1-yl]-1l 

vf(2S,3aR.9bR>^hloro-9b-hydroxy-5-methyl-1,2 3.3a,5 9D- , 
hexahydropyVrolo[2,3-c][2.1]ben Z ox3zine-2-carbox y i a ta , 
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(1 S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a-hydroxy-3 1 8-Climethyl-5-{1 -meth>ll-2-[4- 
(4-methylphenyl)plperazin-1-yaethyIh1,2,4a,5,6J,8,8a<>ctehydronaphthal^n-1-^ 
(2S.3aR.9bR>6-chloro-9b-hydroxy-5-methyl-1,2,3,3a,5,9b- j 
hexahydropyrrolo[2 ,3-c][2,1 Jbenzoxazine-2-carboxylate 

(1 S,2R,4aS,5S,BR,8aR>2Kacetyloxy)-5^2-I4^2^lonjphenyl)piperazin-1 l -yl]-1 - 
methylethyl}-8a-hydroxy-3,8-dirnethyl-1 ,2,4a,5,6,7.8.8a-octahydronaplTthallen-1 - 
yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl -1 ,2,3 ,3a,5.9b- , 
hexahydropyrTOlo[2,3-c][2,1]benzoxazine-2-caTboxylate 

(1 S.2R,4aS,5S ,8R,8aR>2^acety!oxy)^a-hydroxy-3,8-dlmethyl-5-(l-nriethyl-2-{4- 
[3Ktrifluoromethyl)phenyI]piperazln-1-yl}ethyl)-1 ,2,48,5,6,7,8,83- j 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydro xy-5-methyi- 
1,2,3,3a,5,9b-hexahydropyiTolo[2,3-c][2,1]benzoxa2ine-2-cait)oxylate 

(lS,2R,4aS,5S,8R,8aR)-2-(acetyloxy>-8a-hydroxy^,8-dimethyl-5K1-meth5H-2-{4- 
[4-(methyloxy)phenyl]piperazin-1-yl}ethyl)-1.2,4a,5 f 6,7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-m ©thyl- 
I^.S.Sa.S.Bb-hexahydropyrroloP.S-clP.llbenzoxazin^-carboxylat© 

(1S,2R,4aS.5S.8R,8aR)-2^acetyloxy)-8a-hydroxy-3,8-dirTi6thyl-5-(1-m©thyl-2-{4- 
[2-(trifluoromethyl)phenyl]piperazin-1-yl}ethyl>-1 ,2,4a,5,6,7,8.8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydro xy-5-methyl- 
1,2 l 3,3a ( 5,9Wiexahydropyrrolo[2,3-c][2,1]benzoxazlne-2-cart>oxylat^ 

(iS^R^aS.SS^R.SaR^acetyloxyVSa-hydroxy-S.BMdimethyl-S-tl-methyJ^^ 
[4-(trif luoromethyI)pyrimid in-2-yl]piperazin-1 -yl>ethyl)-1 ,2,4a,5,6, 7,8,8a- 
octahydranaphthalen-1-yI (2S,3aR,9bR)-6-chloro- 9b-hydroxy-5-methyl- 
1,2,3,3a,5,9b-tiexahydropynx)lo[2,3-c][2 T l3benzoxazine-2-carboxylate 

(1S,2R,4aS r 5S,8R,8aR)-2-(acetyloxy)-S^2^4-(2-fluorophenyl)piperazin-1:-yl]-1- 
methylethyl}-8a-hvdit>xy-3,8-dimethyM,2^ 

yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl -1 ,2,3,3a,5,9b- 
hexahydropyrrolo[2,3-c][2,1]benzoxazine-2-carboxylate 

(1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a^ydroxy-3.8-dimethyl-5-{1-m©thyl-2-[4- 
(6-methylpyridin-2-y1)pipera2iri-1-yl]ethyl}-1.2,4a.5 t 6,7.8.8a- , 
octahydronaphthaletr-1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5- methyl- 
1 I 2,3,3a,5,9b-hexahydropyrToloI2,3-c][2,1]benzoxazlne-2-carboxylate 

i 

(1S,2R,4aS,5S,8R.8aR>-2-(acetyloxy>-5-{2-[4-(4-fIuorophenyl)piperazin-1rylI-1- 
methylethyl^Sa-hydroxy-S.S-dimethyl-l^^a.S.ej.S.Ba-octahydronaphthalen-l- 
yl (2S ,3aR,9bR)-6-chtoro-9b-hydroxy-5-methyl -1 ,2,3,3a,5 ,9b- j 
hexa hydropyrrolo [2,3-c][2 ,1 ]berizoxazin@-2-carboxylate 

(1S,2R,4aS,5S,8R,8aRV2-(acetyloxy)-8a-hydroxy-3,8-dimethyl-5-{1-methyl-2-[4- 
(1,3-thiazol-2-ylcarbonyl)piperazin-1-yGathyl}-1^,4a,5 J 6,7,8,8a- ; 
octahydronaphthalen-1-yl (2S,3aR.9bR)-6-chloro-9b-hydrox y-S-methjyl- 
I^.S.Sa.B.gb-hexahydropyrrolop.S-clp.llbenzoxazlne^-carboxylate 
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hexahydropyrTolol2 l 3-c][2.1lbenzox a2 ine-2-c a rboxylat e 

MS 2R4aS 5S 8R,8aRV2Kacety1oxy)^a4iydroxy^^^ 

(2S 3aR,9bRV6-ch«oro-9b-hydroxy-5-methyt-1 .2f&f>™- : 
h^xahydmpyrrolop^l^llbenzoxazln^^arboxylate 

MS^R.^S.SS.SR.SaRWacetyl^^^ 

6rtahvdronaphthalen~1-yl (2S,3aR,9bR)-6-chloro-9b -hydroxy-J-methyi- 

(1S,2R,4aS,5S.8R,8aR)-2Kace^^ 

MS 2R4aS 5S,8R3aR>2-(acetyloxy)-8a-hydr^^ 

Shydronaphthalen-1-yl (2S.3aR.9bR)-e-chloro- ^hydroxy-^m^ 
^TsaSIb-hexah^^^ 

MS 2R4aS,5S,8R,8aR)-2-(acetyloxy)-5-{2-(4-[({3- 

3 8-dimethyl-1 ,2,4a.5,6 J3,8aK>ctehydronaphthalerv1-yl (25,3aK,»DKjj-o 
chlo^b-hydroxy-S-methyl-l ,2 AaaAgb-hexaMropyrroloP.a- 
clP.llbenzoxazIna^-carboxylate 

(IS^S.BS.BRSaR^ac^^ 

yn-l-methy1ethyl}-8a-hydroxy-3,8-dimethyl-1 ,2 4a >5> 6 > 7 > E >°* 

octa^ronaphLl/^ 

MS2R,4aS,5S,8R,8aR)-2-{acetyloxy>5-[2-(4-{P.5- 

dimethyl-1.2.4a f 5,6J,8.8a^hydronaphttialen-1-y ^^f^^,^^ 
hydroxy-5-methyl"1.2,3,3a,5,9b4iexahydropyrrolo[2,3-c][2.1]ben20xazirje-Z 

carboxylate 
(1S,2R,4aS,5S3R^RWacetylo^ 

v °" tr> ' nJ^methy^phenyapiperidin-l -yl}ethyl)-1 ,2,4a,5.6, 7,3,8a- , 

ortahydronlpS 
1 3 -3 £5 ^,9^hexahydUyrrolo[2,3^][2,1}ben2Dxa2lae-2-carboxyla^ 
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i 

(1S,2R,4aS,5S,8R,8aR>2-(acetyloxy)-5^2^4^(4-fluorophenyl)methyI]piperazin- 
1-yl)-1-methyIethyl)-8a-hydroxy-3,a-dimethyH ,2,4a ,5,6,7,8,8a- , 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy- 5-methyi- 
I^.S.Sa.S.Qb-hexahydropyrrolop.S-clp.llbenzoxazine^-carboxylate 

i 

(1 s,2R,4aS,5S,8R.8aR)-2-(acetyloxy>5-{2-[4-(4-cyanophenyl)p!perazln-1 -yQ-1 - 
methylelhyl}-8a-hydroxy-3,8-dimethyl-1 I 2 l 4a.5 l 6,7,8,8a-octahydronaphthaten-1- 
yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-6-methyH > 2,3,3a,5,9b- 
hexahydropyrToto[2,3-c][2,1]benzoxazine-2-carboxylate J 

i 

(1S,2R,4aS,5S,8R,8aR)-2Kacetyloxy)^{244^2,3-dihydro-1,4-ben20dloxln-2- 

ylcarbonyl)piperazin-1-yq-1-methylemyl}-8a-hydroxy-3,8-dimethy1- ; 
i,2,4a,5.6,7,8,8a-octahydronaphthalen-1-yl (2S.3aR,9bR)-S- chloro-9b-hydnoxy- 
5-methyl-l < 2 ) 3,3a,5,9b-hexaliydropyrrolo[2,3^][2,1]ben20xaz1ne-2^rbojivlate 

(1 S,2R,4aS t 5S,8R,8aR)-2-(acetyloxy)-5-{2-[4-(4-bromophenyl)piperazir»-1|-yn-1 - 
methytethyl}^a-hydroxy-3.8Haimeth^ 

yl (2S,3aR ! 9bR)-6-chloro-9b-hydroxy-5-methyl- 1,2,3.33,5,9^ 
hexahydropyrrolo[2.3-c][2.1]benzx)xazin$-2-carboxylate 

(1S,2R,4aS,5S,8R,6aR^2^aceWloxy)^a-hydraxy-3,8<limethyl^lHTiethi|1-2-{4- 
[4-<trifIiioromethyl)phenyf]piperazin-1 -yl}ethyl)-1 ,2,4a.5,6 ,7,8,8a- 
oetahydronaphthalen-1-yl (2S,3aR,9bR>6-chloro-9b-hydro xy-5-mathil- 
1,2,3 I 3a f 5 l 9b4iexahydropyrrolo[2,3-c][2,1]benzoxazine-2-carboxy1at^ 

(lS,2R.4aS,5S,8R.8aR)-2Kacetyloxy)-5H2-[4-(2,4<lifluorophenyl)piperazih-1-yll- 
n-methylethyl>8a4iydroxy-3,8<limethyl-1,2,4a,5 I 6,7,8 l 8a^ctahydronaphthaleri- 
1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-me thyl-1 ,2,3.33,5, 9b- 
hexahydropyrrolol2 7 3-c][2,1lbenzoxazine-2-carboxylate 

(IS^R^aS.SS.eRBaR^^acetyloxyJ-Ba-hydroxy-S.S^imethyl-SHI-Tnettiyl^-^ 
(pyridin-4-y1methy1)plpera2in-1-yQethy^l,2,4a,5,6,7,8 I 8a^ctahydronaphthalen- 
1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5'methyl-1,2,3,3a,5,9b- : 
hexahydropyrTOloP.3-clI2.1]benzoxazlne-2-carboxylate 

(1 S,2R,4aS,5S.8R.8aR)-2-(acetyloxy)-5-(2-{4-I5-chloro-2- 
(methyloxy)pheny1]piperazin-1 -yl}-1 -methylethyl)-8a-hyd roxy-3,8-dim©thy1- 
1 2,4a,5.6,7,8,8a-octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hy;droxy- 
5-methyM ,2,3,3a, 5.9b-hexahydropyrrolo[2,3^][2,1]benzoxazine-2-<»rtTOxylate 

I 

(1S.2R,4aS,5S,8R,8aRV2-(acetyloxy)-5^2^4-(3,5-dlchloropheriy1)piperaMn-1- 
ylJ-l-methylethyfhSa-hydroxy-S.S-dlmethyl-l ,2,43,5,6,7,8,88- ■ 
octahydronaphthalen-1-yl (2S,3aR.9bR}-6-chlorQ-9b-hydroxy-5-me thjyl- 
1,2,3.3a,5,9b-hexahydropyrrolo[2,3K:][2.1]bBn2:oxa2ine-2-cart>oxylate 
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(1S2R.4aS,5S,8R < 8aRy2-(acetyloxy)-8a4^ 

' [(2EV3-phenylprap-2-enyl]piperazin-1 -yl}ethyl)-1 .2,4a.5.6,7,8,8a- . 
octahydronaphthaleri-1-yl (2S,3aR,9bR)-6-chloro^l>hydrox y-5-methyl- 
1 > 2,3,3a > 5,9b-hexahydropyrrolo[2,3-c][2.1]benzoxazine-2-caitoxylate 

(1 S 2R.4aS,5S,8R,8aR>2-(acetyloxy>5H2W^ 

yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-metbyl -1 ,2,3,3a,5,9b- 
hexahydropyrrolo[2,3-c][2,1]benzoxa2ine-2-carboxylate 

(1S,2R,4aS,5S,8R.8aR)-2<ac*tyloxy)-^ 

yQ-1-metbylettiyl}-8a-hydroxy-3 l 8'dlmettiyl-1 ,2,43,5.6.7,8,88- 
octahydronapmhalen-1-yl (2S ) 3aR,9bR>6-chlora-9b-hydroxy-5-me thjrt- 
1,2,3,3a.5,9b-hexahydropyrrolo[2,3-c]l2,1]benzoxazine-2-carboxylate 

MS 2R,4aS 1 5S,8R,8aR)-2^8cetyloxy)^-[2K4-cyclopentylpiperazin-1-y^ 

methylethyn-8a-hydro^ 

yl (2S 3aR,9bR)-6-chloro-9b-hydroxy-5-nnethyl-1 ,2, 3,3a,5,9b- . 
h«cahydropyrrolo[2,3-c][2.1lbenzoxazine-2-carboxylate 

(1S 2R 4aS,5S,8R,8aR)-2Kacetyloxy)-5H2-[4K2^ 
methylethyl^a-hydroxy^^ 

yl {2S 3aR,9bR)-6-chloro-9b-hydroxy-5-me1hyl- 1 ,2,3,3a,5,9b- • 
hexahydropyrrolo[2,3-c][2,1lbenzoxazine-2^carboxylate | 

(1S,2R,4aS,5S,8R,8aR^2-(acetyloxy>5-{2-{4-[4-chlo^o-3- 
(trffluoromethyl)phenyqpiperazin-1-^l-methylethyl)-8a-hydroxy-3,8^ 
12 4a 5,6,7,8,8a-octahydronaphthal e n-1-yl (2S,3aR,9bR)-6-chk>m -9b-hydroxy- 
5-methyl-1.2,3,3a,5,9b-hexahydropyrrolo[2,3-clt2.1]benzoxazine-2-cart>oxy^^ 

(1S 2R,4aS,5S,8R.8aR)-2-(acetyloxy)-8a-hydroxy-3,8-dimethyl-5-{1 -methyl-2-[4- 

(thten-2-ylcart>onyl)pipei^^^ 

1-yl(2S,3aR,9bR)-6-diloro-9Wnydroxy-5-methyl-1,2 < 3 > 3a,5.9b- ( 

hexahydropyrTOlo[2,3-c][2 J 1]benzoxazlne-2-carboxylate 

(1 S,2R,4aS ,5S I 8R,8aR>2-(acetyloxy)-5-l2-{4- 
{T(butylamino)carbonyl]oxy}pIperidin-1 -yl)-1^ethylethylHa-hydroxy-3,8- 
dimSwl-1 2 4a,5,6 1 7 l 8,8a-octahydronaphtbalen-1-yl (2S,3aR,9bR)-6-chloro-9b- 
hydro xy-5-methyM ,2 .S.Sa.S.gb-hexahydropyrroloP.S-cl^.llbenzoxazim^- 

carboxylate ; 

(1S,2R,4aS,5S,8R l 8aR^2^acetyloxy>5^2-[4-(2,4<limethylphenyi)pipera^n-1- 
' y n-i-methylethyl}-8a-bydroxy-3,8-dimetliyl-1,2,4a,5,6,7,8,8a- 
octabydronaphthalen-1-y1(2S ] 3aR,9bR)-6"Chloro-9b-hydroxy-5-metNy1- 
1,2,3.3a,5,9b-hexahydropyrrolol2,3-cp,1]b6nzoxazine-2-carboxylatiB 

(1 S 2R,4aS,5S,8R,8aR)-2-(ac«tytoxy)-5^2-[4^2 l 5^imethylphenyl)pipera^in-1- 
yl]-1-methylethylh8a-hydroxy-3.8-dimethy1-1,2,4a,5,6.7,8,8a- J 

octahydrorwphthalen-1-yl(2S,3aR,9bR^ 
1,2,3.3a,5,9b-h©xahydrapyrTolo[2,3-c][2,1]benzoxazine-2-carboxyia^ 

i 
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(1 S,2R.4aS.5S.8R J 8aR)-2-(acety1oxy)-5-[2-(4-cyclopropylpipera2in-1-yl j-1 - 
methytethyO^a^ydroxy-S.S^imethyl-I^^.S.ej.S.Sa-oclahiydronaphthalen-l- 
yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1,2, 3.3a,5.9b- ; 
hexahydropyiTolo[2.3-c][2. 1]benzoxazine-2-cart>oxylate j 

! 

(1 S ,2R,4aS,5S ^R,8aR)-2Kacetyloxy)-5-{2-I'Hcyclopentylcarbony1)plpera!zIn-1 - 
yQ-1 -methylethylHa-hydroxy-S.B-d imethyl-1 ,2,4a,5.6,7,8 ,8a- 
octahydronaphthalen-1-yi (2S,3aR,9bR>6-chloro-9b-hydroxy-5-m ethyl- 
1 ,2,3,3a ,5,9b-hexahydropyrrolo[2,3-clt2,1 ]benzoxazirie-2-carboxylat^ 

(1 S,2R,4aS,5S,8R,8aR>2-(acetyloxy)-8a-hydroxy-3 l 8-dlmettiyl-5-{1 -rnethyJ-2-(4- 
[6-(methyloxy)pyridln-2-yl]piperazin-1-yl>ethyl)-1,2 l 4a,5,6,7,8,8a- \ 
octahydronaphthalen-1-yl (2S J 3aR,9bR)-6-chloro-9b-hydro xy-5-methyl- 
1 ,2,3 s 3a,5,9b-hexahydropyrrolo[2,3KJ][2.1]benzoxaz{ne-2-carboxylate 

(1S.2R,4aS,5S.8R,8aRV2-(acetyloxy>5-{244H3,5^imethylphenyl)pipera2:in-1- 
yQ-1-methylethyl}-8a-hydroxy-3 i 8-diniethyl-1 l 2,4a,5,6,7.8 f 8a- 
octahydranaphthalen-1-yl (2S,3aR.9bR)-6-chloro-9b-hydroxy-5-me thyl- 
1,2,3,3a,5.9t>hexahydiiopyrrolo[2,3<:][2,1]be^ 

(1S,2R,4aS,5S,8R,8aR>-2-(acetyloxy)-5-{2-[4-{3,6-dimethylpyrazin-2- 
y])piperazin-1-ylhl-methylethyt}-8a-hydroxy-3.^ 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydrox y-5-methyl- 
1,2,3,3a,5 J 9b-hexahydropynDlo[2 I 3-c][2.1]benzoxazln&-2-carboxylate 

(1S,2R I 4aS 7 5S,8R,8aR)-2^acety1oxy)^2-[4^2,6-dimethylphenyl)pipera32iin-1- 
yQ-1-methylethyl)-8a-hydroxy-3,8-dlnnethyl-1.2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S 5 3aR,9bR)-6-chlor(>9b-hydroxy-5-me thyl- 
1,2,3,3a l 5,9b-hexahydropyrrDlo[2.3-c][2 l 1]ben20xazlne-2-carboxylate 

(1 S,2R,4aS ! 5S s 8R,8aR)-2-(acetyloxy)-8a-hyd roxy-3,8-dimethyl-5-I(1 S)-1 -methyl- 
2-pyridlrv-3-ylethyl]-1 ,2,4a,5,6,7,8,8a-octahydroriaphthaten-1 -yl (2S,3aR J 9bR}-6- 
chloro-9b-hydroxy-5-methyJ-1 .2.3,3a.5,9b-hexahyd ropyrrolo[2,3- . 
c][2, 1 ]benzoxazine-2-carboxylate 

(IS^R^aS.SS.SR.SaR^acetyloxy^Sa-hydroxy-S.S^Imethyl-S-n-methyl^S- 
oxa-9-azabicydd>[3.3.1]non-9-yl)ethyn-1 ^^a.S.ej.S.Ba-octahydronaphthalen-l- 
yl (2S,3aR,9bR)-6-chlonD-9b-hydroxy-5-m ethyl-1 ,2,3,3a.5,9b- , 
hexahydropyrrolo[2,3-c][2,1]benzoxa2ine-2-carboxylate 

(1S,2R4aS ( 5S,8R,8aR)-2-(ac8tyloxy)-8a4iydroxy-3,8^im©thyI-5-{1-methyl-2-[4- 
(4-methylpentanoyl)piperazjn-1-ynethyl^1,2,4a,5,e,7,8,8a^ctahydronaphthalen- 
1-yl (2S,3aR9bR)-6-chloro-9b-hydroxy-5-methyI-1 4 2,3.3a.5,9b- 
hexahydropyrrolo[2,3-c][2,1]benzoxa2ine-2-carboxylate 

(1S.2R,4aS,5S,8R,8aR)-2^acetyloxyHa- h ydroxy-3 l 8^imethyl-5-[1-methyl-2-(4- 

oxo-1 ,3.4,6.7,1 1 b-hexahydro-2H-pyrazino[2,1 -a]isoqulnolin-2-yl)ethyl]- 
1 ,2,4a,5,6,7,8,8a-octahydronaphthalen-1-y! (2S.3 aR.9bR)-6-chloro-9b-h^droxy- 
6-methyl-1,2,3,3a,5,9b-hexahydropyrrolo[2,3K;][2,1]benzoxazine-2-^rboj><ylate 

i 

i 
i 
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MS2R4aS,5S,8R.8aR>2Kagetyloxy)-5-{2-[3- ! 

c]l2,1]benzoxazine-2-carboxylate 
ns^R,4aS,5S,8R.8aR)-2-(acetylQxy)-S-(2K4^3.5- . 

* h^h^py^toP.^lP.-'Ibenzoxazirs.Z-caAoxylata 

(2S 3aR,9bR)^hloro-9b-hydroxy -5-me thy^ 1,2£ . 3a '^°" 
he^hyd ro p^to[2,3^]l2,1]ber^xa 2 lne-2-c^rboxylate 

(1S 2R ^SS^aaRWactfytoxy)^ 

' me»thvlethvl>-8a-hydroxy-3,8-climethyl-1 ,2,43,5,6,7,8.53- 

12 3.3a.5jb*e«M'0Py™H2,3^lP.1]'^ l ^ e - 2 - cart>0Xy ' al ? 

(lS,2MaS,SS,8R.8aR>2-(acetyloxy)-5-i2- , 

m<* 5»R 4aS 5S 8R.8aR)-2-<acetyloxy)-5-{2- 
y carboxylate 



MS 2R 4aS,5S,8R,8aR)-2-(acetyloxy)-5-{2- 
(1S2R4aS,5S,8R,8aR)-2-(acetyloxy)-5-{2- ! 
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j 

(1S,2R.4aS,5S.8R,8aR)-2-<acetyloxy>8^ 

[methyl(phenylcaitionyl)amino]ethyl}-1 ,2,4a. 5,6, 7.8.8a-octahydronaphthalen-1-yl 
(2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl-1,2, 3,3a,5,9b- j 
hexahydropyrrolo[2,3-c][2,1]benzoxazine-2-cart)oxylate 

(1S,2R,4aS,5S,8R,8aR)-2^acetyloxy)-8a-hydroxy-3,8^iniethyl-5-(1-metKyl-2- 
{methyl[(phenytoxy)ac8tynamino^myl>1,2,4a.5,6,7,8,8a^ctahydronaphthalen- 
1-yl (2S,3aR,9bR>-6-chloro-9b-hydroxy-5-mBthyl-1 42.3,3a,5 f 9b- 
hexahydropyrroIpp^Kjlp.llbenzoxazln^-carboxylate I 

(1S,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-5-{2-[4-(4-arTiino-5-cyano-6- . 
methylpyrimidin-2-yl)piperazin-1-yQ-1 -methylethylJ-Sa-hydraxy-S.a-dimethyl- 
1 ^^a.S.e.T^.Sa-octahydronaphthalen-l-yl (2S,3aR,9bR)-8-chlor o-9b-hydroxy- 
5-methyM,2 F 3,3a,5.9b-hexahydropyrrolo[2,3s?H2.1]benzoxazine-2Kjart)oxylate 

(1S,2R,4aS ) 5S,8R8aR)-2-(acetyloxy>5-{2-[(2S,5R)-2,5-dimethyk4-prop-2- 
enylpiperazln-1 -yl]-1 ^ethylethyl>-8a-hydroxy-3,8-dimethyl-1 ,2,4a.5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro -9b-hydrt»xy-5-methyl- 
1,2,3,3a,5,9b-hexahydropyrrolo[2 r 3-c]t2.1]bei^oxarine-2^arboxylate 

(1 S l 2R,4aS,5S,8R,8aR)-2-(acety1oxy)-5-[2-(8-azabicydo[3,2.1]oct-8-yl>-1 - 
methylethyl]-8a-hydroxy-3,8-dimethyl-1 ,2,4a,5,6,7,8,8a-octahydnonaphthalen-1- 
yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 1,2,3,3a,5.9b- 
hexahydropyrrolo[2,3-c][2,1]benzoxazirie-2-oarboxylate ; 

(1 S,2R,4aS,5S.8R,8aR)-2-<acetyloxy)-5-{2-[(3S,8aR)-3- 
(phenylmethyl)hexahydropyrrolo[1 ,2-a]pyrazin-2(1 HJ-yTI-l-metliylethyl^a- 
hydroxy-3,8-dimethyH ,2,4a r 5,6,7,8,8a-octahydronaphthalen-1-yl (2S.3 aR,9bR>- 
6-chloro-9b~hydroxy-5-methyl-1 ,2,3,3a,5.9b-hexahydropynv\o[2,3- 
c][2,1 ]benzoxazlne-2-carboxylate 

(1 S,2R.4aS,SS,8R,8aR)-2-(acetyloxy)-5-I2-{3-{[(3,4- 
dffluorophenyl)methy1]oxy}piperidirM-yl)-lHrne^ 

i^^a.S.e./.S.Sa-oclahydronaphthalen-l-yl (2S,3aR,9bR)-6-chlor o-9b-hydroxy- 
5-methyM ,2,3 > 3a,5,9b-hexahydnopyrroloi2,3-c][2, 1 ]benzoxazine-2-cartX)xylate 

(1S,2R,4aS t 5S,8R,8aR)-2^acetyloxy)^a-hydroxy-3,8-diiTiethyl-S-{1-methyl-2- 
t(3R)-3-<methyloxy)piperidin-1-yl3ethyl}-1 ( 2,4a,5,6,7,8,8a-octahydronaphthalen- 
1-yl (2S,3aR,9bR)-e-chloro-9b-hydroxy-5-me thyH ,2,3,3a,5,9b- 
hexahydropyrrolo[2,3-c][2,1]benzoxazine-2-carboxytete , 

(1S,2R,4aS,5S,8R,8aR)-2-(acffityloxy)-8a-hydroxy-3 r 8^imethyh5^1-methyl-2-[1- 

methyl-ey-bistmethyloxyJ-S^ihydroisoquinolin^l H)-yT|ethyl}- ! 
1,2,4a l 5,6,7,S,8a-octahydronaphthalen-1-yl (2S.3aR.9b R)-6-chloro-9b-hydroxy- 
5-methyH ,2,3 s 3a,5 s 9b-hexahydropyrrDlo[2,3-c][2,1]beruoxazine-2-carb<>xylate 

(1S,2R,4aS,5S,8R,8aRV2^ace1yloxyHa-hydroxy-3,8^imethyl-5-[1-rnethyl-2-(2- 

methyl-4-piperidin-1 -yl-5,8-dihydropyrido|3,4-dJpyrirnidin-7(6H)-yl)8thytl- 
1 ,2 r 4a,5,6,7,8,8a-octahydronaphthalen-1-yl ( 2S,3aR,9bR)-6-chloro-9b-hydroxy- 
5-methy!-1,2 I 3,3a,5,9b-h6xahydropyrrolo[2,3^lt2,1]benzoxazine-2K»rt>c^y^^^^ 

i 

i 

i 
i 
i 
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(1S l 2R,4aS i 5S,8R.8aR)-2-(ac©tyloxy>5-{2-[4-(4-chlorophenyl)-e i 7- j" 
djhydrothienop,2^]pyi1diiv5(4H)-yl]-1-methyte^^ 
1,2,4a,5,6,7,8,8a-octahydronaphthalerv-1-yl (2S.3aR.9b R)-6-chloro-9b-hydroxy- 
5^ethyM,2,3 t 3a,5,9b4iexahydropy^ 

(IS^R^S.SS.SRBaR^KacetyloxyJ-Sa-hydroxy-a.S^lmethyl-B-n-methyi^-CS- 

{[4^methyloxy)pheriyl]sulfariyl}-8-azabicyclo[3.2.1loct-8-yl)ethyn- . 
1 ^,4a J 5,6,7 f 8,8a-octahydronaphthal6iv1-yi (2S,3aR, 9bR)-6-chloro-9b-hy(llrDxy- 
5-me1^yl-1.2,3 I 3a.5 1 9b^exahydropyrolo[2,3-c][2,1lberuoxazine-2^iboxylat© 

(1S.2R.4aS.5S.8R.8aR)-2Kacetyloxy)^a-hydroxy-3 l 8<IlmGthyl-5^lH^ethy^-244- 
(4-methy1piperazin-1-yl)piparidin-1-yq6thyl}-1^ 5 4a J 5.e.7.8,8a- , 
octahydronaphthalen-1-yl (2S,3aR,9bR>6-chloro-9b-hydr oxy-5-methyl- 
1 ,2 > 3 > 3a f 5 i 9b-hexahydropyrro[o[2 l 3-c][2.1]benzoxazine-2-carboxylate 

(1S.2R.4aS.5S,8R.8aR)-2-(acetyloxy)-5-(2-{3-[(3-chloropyrid1n-2- j 
yl)oxy]plperidin-1-yl}-1-methylethyl)-8a-hydroxy-3,8-d!methyJ-1.2.4a.5.6,7,8 I 8a- 

octahydronaphthalen-1-yl (2S.3aR,9bR)-6-ch]oro-9b-h ydroxy-5-metbyl- 
1 > 2,3,3a.5,9b-hexahydropyrTolo[2.3-c][2,1]benzoxazlne-2-carboxylate 

(1 S^R^S.SS.SR.eaR^acetyloxyi-Sa-hydroxy-S^imethyl-S^I -methyil-2-[4- 
(3-methylquinoxalin-2-yl)piperazin-l -yl]athyl}-1 ,2,4a.5.6,7.8.8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hyd roxy-5-methyl- 
1 ,2.3 l 3a,5.9b-ri©xahydropynDlot2,3-c][2.1 ]benzoxazjne-2-<jarbpxylate 

(1 S 1 2R s 4aS,5S,8R > 8aR>-2-(acetyloxy)-8a-hydroxy-5^2-r7-(hydroxymethy;i>-3- 
azabii^clo[3.3.1]norv3-yri-1^ethylethyl}-3.8-dimethyl-1,2 > 4a,5 r 6,7,8,8a- 

octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b -hydroxy-5-methyi- 
1,2.3,3a,5 I 9b-hexahydropyrrolo[2,3H:][2,1lbenzoxa2ine-2-carboxylat© 

(1 S.2R.4aS.5S.8R.8aR)-2-<acetyloxy)-5-[2-(3.1 1- \ 
diazatricyclo[7,3.1 0-2.7-]trideca-2 J 4.6-trien-1 1 -ylH-methylethyl]-8a-hydtoxy- 
3,8-dimethyt-1 ,2,4a.5.6.7.8.8a-octahydronaphthalen-1-yl (2S.3aR.9bR)-6- 
chloro-9b-hydroxy-5-methyl-1,2.3,3a.5.9b-hexaliydropyrrt)lo[2.3- 
c][2 ? 1]benzoxazinB-2-carboxylate 
(1 S ,2R,4aS.5S,8R,8aR)-2-(acetyloxy)-5-[2-(4.10- 
dlazatricyclo[6.3.1 .0~2,7~]dodeca-2.4.6-trten-1 0-yl)-1 -methylethylJ-8a-hydroxy- 
3 B-dimethyl-l^^a.e.ej.S.Sa-octahydronaphthalen-l-yl (2S.3aR,9bR>- 6- 
chloro-9b-hydroxy-5-methyl-1 ) 2,3 < 3a,5 P 9b-hexahydropyrrolo[2,3- 
c][2,1]benzoxazine-2-carboxylate 

(lS.2R.4aS.5S,8R.8aR)-5-{2-[(4aR,9aS)-2.3.4,4a,9,9a-hexahydro-1H- 
indeno[2,1-b]pyridin-1 -yl]-1 -methylethyl}-2-(acetyloxy)-8a-hydroxy-3.8-diniethyl- 
1 2,4a,5 ,6,7.8 ,8a-octahydronaphthalen-1-yl (2S,3aR ,9bR)-6-chloro-9b-hydroxy- 
5-methyM,2,3,3a,5,9b-hexahydropyrro^^^ 

(1S,2R4aS,5S I 8R,8aRV2Kacetyloxy)-5-[2^3-cyclohexyl-3-methylpiperidiri-1-yl^ 
1-me1tiy1ethyl]^a-hydroxy^ ) 8^imethyl-1,2,4a,5,6.7,8,8a<)ctahydronaphtbalen- 
1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5 -methyt-1 ,2.3.3a,5,9b- j 
hexahydropyrrolo[2,3-c][2, 1 JbenzDxazine-2-carboxylate i 
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(1 S.2R,4aS ,5S.8R,8aR)-2-(acetyloxy)-8a-hydroxy-5-[2-(4-{2-[(2- | 
hydroxyethyl)oxy]ethyl}piperain-1-yl)-1-methylethyl]-3,8Hdimelhyl- j 
1 ,2,4a,5,6,7,8,8a-octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloru-9 b-hydroxy- 
5-methyl-1 ^,3,3a,5 l 9b4iexahydropyrrolo[2,3-cl[2,1]benzoxazlne-2-carbo3iylate 

(1S,2R,4aS,5S,8R.8aR)-2-{ac©tyloxy)-8a-hydroxy-3,8-dim^ 
methyl-3-pyridin-2-yjpiperidiri-1-yl)e^ 

1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy -5-methyl-1 ,2,3,33,5,911- , 
hexahydropyrrolo[2,3-c][2,1]benzoxazirie-2-carboxylate , 

(IS^R^aS.SS.SRSaR^-facetyloxyJ-^-t^S.S^ichloropyridin^yOplperazin- 
1-yll-1-methyIethyl}-8a-hydroxy-3,8-dimethyl-1 ,2,4a,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hy droxy-5-methyl- 
1 ,2,3,3a t 5,9b-hexahydropyrrolo[2,3-c][2, 1 ]benzDxazine-2-carbOxylate 

(lS,2R,4aS,SS,8R,8aR)-2-(acetyloxy)^a-hydroxy-3,8HJimethyl-5-{1-metHy1-2- 
[(3S)-3-methyl-3-phenylplperidin-1-yl]ethyl}-1 ,2,43,5,6,7,8,83- 
octahydronaphthalen-1-yl ^S.SaR.gbRJ-e-chlora-gb-hydraxy- 5-methyl- 
I^.S.Sa.S.gb-hexahydropyrrolop.S-clp.llbenzoxazin^-carboxylate 

(lS,2R,4aS.5S.8R.8aR)-2-<acetyloxy^5-(2-{3-[(4^uor^ 

azabicyclo[3.2.1]cw^-8-yf>lHTiethylethyl)-8a-hydraxy-3,8-diiTieth 
1 l 2,4a,5,6,7,8,8a-octahydronaphthalen-1-yl (2S.3aR.9bR)- 6-chloro-9b-hydroxy- 
5-methyH,2,3,3a,5,9b-hexahydropyrrolo[2,3-c][2,1]benzoxazine-2-carboxylate 

i 
i 

! 

(1 S ,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-8a-hydroxy-3,8-dimethyl-5-(1 -methyi-2-{4- 
[<pyridin-2-ytsutfanyl)methy1]piperidin-1 -yl}ethyl>-1 ,2,4a,5,6,7,8,8a- ; 
octahydronaphthalen-1-yl (2S.3aR,9bR)-6-chloro-9 b-hydroxy-5-methyl- 
1,2,3,3a,5.9b-hexahydropyrrolo[2,3-c3[2 p 1]benzoxazlne-2-carboxy1ate 

(1 S,2R.4aS.5S.8R. 8aR)-2-(acetyJoxy)-8a-hydroxy-3 l 8-dJmethyl-5-{1 -mathyl-2-{3- 
[(pyridin-2-ylsulfanyi)methyl]piperidin-1 -yl}ethyl)-1 .2.4a.5,6.7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9 b-hydroxy-5-methyl- 
1 r 2,3,3a,5,9b-hexahydropyrrolo[2,3-c][2,1]benzoxazine-2-cart)Oxylate 

(1S,2R,4aS.5S.8R.8aRV2Hacetyloxy)-8a-hydroxy-3,8-dimathyl-M1-rn6thyl-2-(2- 
{tmethyl(methyloxy)amino]carbonyl}piperidin-1-yl)ethyl]-l ,2,43,5,6,7,8,8a- 
octahydronaphthalervl-yl (2S,3aR,9bR>-6-chlo ro-9b-hydroxy-5-methyl- 
1 ,2 F 3,3a,5,9b-hexahydropyrrotop.3-c][2.1 ]benzoxazlne-2-carboxylata 

(1 S,2R,4aS,5S,8R,8aR)-2-(acetylOxy)-5-(2-{4-K3.4- 
dichlorophenyl)methyl]plp8razJn-1-yl^1-methylethyt)-8a-hydroxy-3.8Klimethy1- 
1 ,2,4a,5,6,7,8,8a-octahydronaphthaleri-1-yl (2S,3aR.9bR)-6-chloro-9b- hydioxy- 
5-methyl-1,2,3,3a,5.9b-hexahydropyrrolo[2,3-c][2,1]b©rwx3zine-2-carbo^yl3te 

(1S,2R,4aS,5S,8R8aRV2-(acetyloxy>8a-hydroxy-3 s 8-dimethyl-5^1-methi|l-2-[2- 
(2-piperidin-1-yIethyl)piperidin-1-yl]athy(}-1,2,43,5,6,7,8,8a-octahydronaphthalen- 
1-yl <2S,3aR,9bR)-6-chloro-9b-hydro xy-5-methyl-1 ,2.3,3a,5.9b- j 
hexahydropyrrolo[2,3-c][2,1]benzoxazlne-2-carboxylate ! 
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(1S,2R,4aS,5S,8R,8aR>-2-(acetyioxyHa-hydra^ 

[(1-methylethy1)(2-{l2Km I 
l^^a^^./.B^a-octahydronaphthalen-l-yl (2S,3aR,9bR}-6 ^hloro-9b-hydroxy- 
5-methyH f 2 l 3 l 3a l 5 i 9b-hexahydropyrrolo[2 i 3^][2,1]benzoxazine-2-cai^ 

(1 S^R^S.SS.SR.BaR^KacetyloxyV -methyl-2- 
[meth^(2-phenylcycloprop^)aminolethyt}-1, 2,43,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S,3aFC9bR)-e-chloro-9b-hydroxy-5-rne thyl- 
I^^Sa^^b^exahydropyirolop,^^^ 

(1S,2R,4aS,5S,8R,8aR)-2^acetyloxy)^a-hydro^ 

{methylCH^ZAS-tetrahydro-S^ 
l^^a^^y.S^a-octahydronaphthalen-l-yl <2S,3aR ,9bR>-6-chIoro-9b-hydroxy- 
5-methyM ^ASa^.Qb-hexahydropyrroloI^,^^ 

(1 S,2R,4aS,5S,8R J 8aR)-2-(acetyloxy)-5-[2-[{2-[(2 1 6- ! 
dichlorophenyl)oxy]ethyIXmfctbyl^^ 

1 ^^a.S^J.S.Sa-octahydronaphthaJen-l-yl (2S,3aR,9bR)~6-chloro- 9b-hydroxy- 
5-methyM ,2,3,3a,5,9b-hexahydropyiTOlo[2,3^]^ 

(1S s 2R,4aS,5S,8R,8aRV2-(aratyloxy 
chlorophenyl)methyl](eth^)a 
1 s 2,4a,5 t 6,7,8,8a-octahydronaphthalen-1-yl (2S,3aR,9bR>6-c*iloitH9b-hyaroxy- 
5-methyl-1 ,2,3,3a, S^b-hexahydropyrrolo^.S-clPpllbenzoxaziine^-carboxylate 

(1S,2R.43S,5S,8R,8aR)-2-(acety!oxy)-8a-^ 

{methyl[(3-methylthieiv2-yi)methyl]amino}6thyl)-1 ,2,48,5,6,7,8,83- ; 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydro xy-5-methyl- 
I^S.Sa^.gb^exahydropyrroloP.S^ 

(1S,2R ? 4aS,5S,8R,8aR)-2-(acetyIoxy)-5-{2 -[4-<3-chlora-4- 
methylphenyl)piperazln-1 -yfJ-1 HTiethylethyl}-&a-hydroxy-3,8-dimethyl- 
1 ^^a^.ej.S.Ba-octahydronaphthalen-l-yl (2S,3aR,9bR)-6-chloro-9b-hyd roxy- 
5-me!hyM ^^Sa^Qb-hexahydro 

(1S,2R,4aS r 5S s 8R l 8aR)-2-(acetyloxy^5-{2-[(d!phenylmethyl)^ 
methylethyl}-8a-hydroxy-3,8-dimethyl-1 ,2,43,5, 6,7,8, 8a-octahydronaphthdlen-1- 
yl (2S f 3aR,9bR)-6-chloro-9b-hydroxy-5-methy 1-1 ,2,3,3a,5,9b- 
hexahydropyirolo[2,3K;][2 t 1]benzo^^ . 

( 1 S ,2R f 4aS ,5S ,8R3aR)-2-(acetyloxy)-8a-hydroxy-3,8-dimethyl-5-(1 -methyl-2-[4- 
[5-methyl-2^methylo>^)pbenyI]piperaan-1"yl}ethyl)-l ,2,43,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR 1 9bR>-6-chloro-9 b-hydroxy-5-methyt- 
1,2,3,33,5,9l>hexahydropyrrolo[2 s 3^ 

(1 S,2R 4 4aS,5S J 8R,8aR)-2-{acety loxy)-5-<2-{4-[2-<ethyloxy)phenyapiperakin-1 - 
yl}-1 -methylethyl)-8a-hydroxy-3,8-dimethiyl-1 , 2,4a,5,6,7,8,8a- 
octahydronaphthaten-1-yl (2S,3aR,9bR)-6-chloro-9l>hydit>xy- 5-methyl- 
1,2,3,3a,5,9b-hexahydropyrrolo[2,3^^ 

(1 S^R^S^S^R^BaR^^acetyloxyJ-Sa-hydroxy-S^imethyl-B^I -methyl-2- 
{(2S,4R]h4-methyl-2^(methyloxy)cait>onynpiperidin ,2,43,5,6,7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR,9bR)-6- chloro-9b-hydroxy-5-methy1- 
I^S.Sa.S^b^iexahydropyirolop.S-^ 

i 
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(1 S^R^S.BS.SR.SaRJ-Z-CacetyloxyJ-aa-hydroxy-^-KaS)^^- ! 
hydroxyethyl)piperidln-1-yrj-1 -methy1ethyiy-3,8-dimethyl-1 ,2,4a,5,6, 7,8,8a- 
octahydronaphthalen-1-yl (2S,3aR.9bR)-6-chloro-9b-hydroxy -5-methyl- 
1 ,2,3,3a,5.9b-hexahydropyrrolo[2,3-c][2.1 ]benzoxa«ine-2-carboxylate 

(iS^R^S.SS^R^aR^^acetyloxyJ-Ba'hydroxy-a.SKlimethyKS^I-rnetliyl^- 
[(3S)-3-(methyloxy)piperidin-1-yQethyl}-1 l 2 t 4a l 5,6J,8,8aH3rtahydronaphthalen-1- 
yl (2S,3aR,9bR)-6HDhloro-9b-hydroxy-5-me thyl-1 ,2,3.3a.5,9b- 
hexahydropyrrolo[2.3-c][2,1]benzoxazlne-2-carboxylate | 

(1 S,2R l 4aS,5S,8R,8aR)-2-(acetyloxy)-8a-hydroxy"3,8-dlmethyl-5-(1 -methyl-2-{2- 
[(methyloxy)carbonyl]octahydro-1 H-indol-1 -yl}ethyl)-1 ,2.4a,5.6,7,8,83- 
octahydronaphthaten-1-yl <2S,3aS,9bS)-6-chloro-9 b-hydroxy-5-methyl- 
1,2,3,3a,5,9b-hexahydropyrrolop,3H:lI2,1]benzoxazine-2K^ri30xy1ate 

(lS.2R,4aS.5S,8R.8aR^2^acetyloxy)^a-hydroxy^3,8Hjimethyl-5-{1-methyl-2- 

[(2S>^methyl-2-[(methyloxy)cartx5nyO-3,6<llhydTOpyridin-1 <2H)-yl]ethyl}- 
1 ,2,4a,5,6,7,8,8a-octahydronaphthalen-1 -yl (2S, 3aR.9bR)-6-chloro-9b-hydroxy- 
5Hrnethyh1,2,3,3a,5,9b-hexaliydropyiTOlo[2,3^]|2 I 1]b©nzoxa^ne-2K^rboxylate 

(1S.2R.4aS,5S,8K8aR)-2Kacetyloxy)^a-hydroxy-5^K 3 - h y drox y- &l 
azabicycloP.2.1 ]oct-8-yl)-l -methylethyl]-3.8-dlrT\ethyl-l .2,43.5.6.7.8,83- 

octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy -5-methyl- 
I^.S.Sa.S^b-hexahydropyiTolop.S-clp.llbenzoxazin^-^rboxylate 

(1S.2R,4aS,5S.8R.8aR)-2-(acetytoxyH^ydroxy^3,8-dimethyl-5-C1-meth^l-2-(3- 
methyl~3-phenylpiperidin-1-yl)ethyl]-1,2,4a,5,6J,8.8a<>ctahydR3naphthaldn-l-yl 
(2S,3aR.9bR)-6-chloro-9b-hydroxy-5-met hyl-1 ,2.3 t 3a,5,9b- 
hexahydropyrrolop.S-clP.llbenzoxazin^-carboxylate 

(1S.2R,4aS < 5S.8R,8aR)-2^acetyloxy)-8a-hydroxy-3,8-dlmethyl-5-(1-methyl-2- 
{{phenylmethyl)[2-(phenyloxy)ethyl]amino}ethyt)-1 ,2,4a,5.6,7,8,8a- 1 
oetahydronaphthalen-1-yi (2S,3aR,9bR)-6-chloro-9t>-hydro xy-5-methyl- 
1,2.3,3a,5,9b-hexahydropyrrolo[2,3-c][2.1]benzoxazine-2-carboxylate 

(1S,2R,4«S,5S,8R,8aR>-2^ac«tyloxy)-8a-hydroxy-3,8-dimethyl-5"((1R)-1- 
methyl-2-{4-I4-(tr1fluoromethyl)-2-pyrimldinyl]-1 -piperazlnyl}ethyl)- | 
1,2,4a,5,6,7,8,8a-octahydro-1"haphthalenyl (2S I 3aR,9bR)-6-ch!oro-9b-hydroxy- 
5-methyl-1 ,2,3,3a.5,9b-hexahydropyrTolol2 l 3^[2,1]berizoxazine-2-carboxylat© - 

TFA salt 

(1 S^R^aS.SS.SR.SaR^^acetyloxy^a-hydroxy-S.S-dimethyl-S^CI R)-1 - 
methyl-2-{4-[5-(trifluoromethyl)-2-pyridlnyQ-1 -piperaziny1}ethyl)-1 ,2 ,4a,5,6,7 ,8,8a- 

octehydn>-1 -naphthalenyl (2S,3aR,9bR)-e-chloro-9b-hydroxy-5-methyl- 
1 ,2,3,3a,5,9b-hexahydropynrolo[2,3-c]C2,1]benzoxazine-2-cart)oxylate- TFA salt 

(1 S,2R.5S,8R,8aR)-2-(acetyloxy)-5-((1 R)-2-{4-[bis(4- 
fluorophenyl)methyl]piperazin-1 -yT}-1 -methylethyl)-8a-hydroxy-3,8-dim^ltiyl- 
1 ,2,4a,5 r 6,7,8,8a-octahydronaphthalen-1 -yl (2S,3aR,9bR>-6-chloro-9b-hyjdroxy- 
5-methyM,2,3,3a.5,9b-hexaliydropyrrx3lc*2,3^^ 
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(1 S,2R,5S,8R,8aR)-2-{acetyloxy)-5-{(1 R)-2-[4-<5-chloropyrimidin-2-yl)piperazln- 
1-yl]-1-methyl©thyl>-8a-hyclrDxy-3 l 8-dimBthyl-1,2,4a.5,6,7,8,8a- I 
octahydronaphtha!en-1-yl (2S,3aR,SbR^6-chlorO'9b-hydroxy-5-methy]- 
1 ( 2 J 3,3a,5,9b-hexahydropyrro!o[2,3-c][2 l 1]ben20xazine-2-carboxylate 



(1S,2R4aS,5S3R8aR)-2^acetyloxy>5^(1RV2-[4K5-bfomopyrimidin-2- 
yl)piperazin-1-yl]-1 -methylethyl>-8a-hydroxy-3,8-dlmethyl-1 ,2,4a,5,6,7.8;8a- 
octahydronapMhalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy-5-methyl- 
1,2 f 3,3a,5,9b-hexahydropyrrolo[2 J 3-c][2.1]benzoxazine-2-carboxy1ate 

(1 S t 2R,4aS s 5S,8R,8aR)-2-(acetyloxy)-fr-{(1 R)-2-[4-(6-chloro-1 ,3-benzothiazol-2- 
yl)piperazin-1 -yl]-1-methy1ethyl}-8a-hydroxy-3,8-dlmethyl-1 ,2,4a,5.6,7,8i8a- 
octahydronaphthalen-1 -yl (2S,3aR,9bR)-6-chIoro-9b-hydroxy-5-methy1- 
1 ,2,3,3a,5 l 9b-hexahydropyiTolo[2,3-c][2,1]benzDxa2jr»e-2-carboxylat^ 

(1S,2R,4aS,5S,8R8aR)-2-(acetyloxy)-5-<(1R)-2-{4-[(3,4- ! 
dichlorophenyl)methy1lpiperazJn-1-yl>1^ethylethyl)^a-hydroxy-3,8-dirnethyl- 
1 ,2,48,5,6 l 7,8,8a-octahydronaphthalen-1-yl(2S,3aR,9bR)-6-chloro-9b-hydroxy- 
5^methy1-1,2,3,3a,5.9b-hexahydropyrrolol2,3-c][2,1]benzoxazlne-2K^rboxylate 

(1S,2R > 4aS,5S,8R,8aR)-2-(acetylo3<y)-8a-hydroxy-3,8-diinethyl-5-((1Rj-1- 
methyh2^4^5-(trifluoromethyL)pyrimidin-2-yqpiperazin-1 -yflethyl)- ' 
1 ,2,43,5,6,7,8, 8a-octahydronaphthalen-1-yl (2S,3aR,9bR)-6-chloro-9b-hydroxy- 
5^methyi-1,2,3,3a,5,9b-hexahydropyTrolo[2,3^]p,1]benzoxa2ine-2-carboxylate 

(lS,2R,4aS,5S,8R,8aR)-2-(acetyloxy)-5-((1 R)-2-{4-[(4- | 
chlorophenyl)oxy]piperidirv1-yl>-1-methylethyl)^a-hydroxy-3,8^imeth.yl- 
1 2,4a,5,6,7 t 8,8a-octahydronaphthalen-1-yl (2S,3aR,9bR>-6-chloro-9b-hyaroxy- 
5^methyl-1 J 2,3,3a,5,9b-hexahydropyiTolo[2,3-c][2,1]benzoxa2une-2-carboxylat© 
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Abstract ! 

> 

The present invention relates to novel terpene alkaloids and their use as 
antiparasitic agents. The present invention also relates to an antiparasitic 
agent which comprises a terpene alkaloid compound of this invention as an 
effective ingredient in an antiparasitic formulation. j 

i 

More particularly, the present invention relates to derivatives of the terpfene 
alkaloid (IS^R^aS^R^R^aR^a^ 

methylethenyl)-1>2,4a^^^ <2S,3aR,9bR)-6- 
chloro-9b-hydroxy-5^methyl-1 ^^^a^.Sb-hexahydropyrrolop.S-cll 
2 t 1]ber\zoxazine-2-carboxylate. Pharmaceutical compositions comprising the 
same are also disclosed. 
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